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A  C  k  N  0  W  L  E  U  U  t;  M  K  N  1'  S 


For  tho  past  tlireo  fiscal  years,  1977,  1978,  and  1979,  ttie 
Ott'lco  ot  Naval  Research,  Hiopliystcs  rro»;rain  Ottice  Director,  Dr. 

Arthur  il .  Callahan,  Coue  has  tinancially  supported  "Biophy¬ 

sics  ot  Cold  Adaptation  and  Accliraatication",  Crant  Number  N00U14- 
C-OlnJ,  a  tliree-year  continuin>;  proposal  made  to  Dr.  Cary  .\  .  Laursen, 
issistant  Director  tor  Science,  N.iv.il  Arctic  Research  L.ihoratory  ( N  A  R 1, )  , 
tor  research  support  at  the  Animal  Rese.irch  F.icility  (.\RF),'  in  the 
.imount  ot  $Joo,J7o.  It  is  with  dedic.ited  tluinks  that  the  ARK  and 
NARL  starts  pay  tribute  to  Dr.  CalLihan  tor  lu.s  direction,  his  gui¬ 
dance,  his  love  tor  the  Arctic  rese.irch,  programs,  and  dedication  to 
his  trienus--all  native  spectes--at  the  Facility,  and  tor  his  enduring 
p.itience  to  see  such  a  project  through  to  its  completion  and  it.'-  un¬ 
timely  demise  by  forces  beyond  his  control.  This  report  is  dedic.i¬ 
ted  to  and  presented  to  Dr.  C.iLLihan  as  tlie  Final  Report.  It  is 

submitted  in  compliance  witli  agreements  made  in  the  NARL  contr.ict 
iAppendi.\  I),  Attachment  No.  Id,  as  amended.  The  N  .A  R  L  and  ARF 
st.itts  have  enjoyed  .i  long  .ind  dedicated  .issoci.ition  with  Dr.  C.ilLiti.in 
since  those  days  when,  as  an  in vestig.itor  .it  the  ARF,  lie  s.iw  room  for 
growth  .ind  the  attainment  of  excellence  in  research  directed  tow.ird 
the  study  of  native  species  in  their  natur.il  Arctic  environment.s  .ind 
conceived  the  .ARF  .is  it  is  tin.illy  today.  The  pictori.d  review  ot  the 
N  .A  R  L  /  .A  R  F  l97o  to  1980  in  this  report  is  of  the  List  three  ye.irs. 

Being  costly,  the  photoreproductions  .ire  limited  .ind  not  provided 
tor  distrih  ution . 
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IN  r  Ro  u  u  c  no  n 


Wvthin  the  United  States,  tlie  only  truly  Arctic  lands  are  loca¬ 
ted  in  the  State  ot  Alaska.  The  area  of  the  State  north  of  the 
Brooks  Mountain  Range  constitutes  a  large  expanse  of  Arctic  tundra 
known  as  the  "North  Slope". 

The  vast,  gentle,  and  northerly  dipping  coastal  plateau  features 
an  oligotrophic  aquatic  habitat  covering  up  to  8bX  of  the  Land  sur¬ 
face  of  the  Arctic  low  and  middle  tundra  north  of  the  IOC  July 
isotherm.  Vegetation  patterns  and  species  composition  repeatedly 
suggest  aquatic  influences.  The  "peat  wick"  supplies  a  constant 
source  of  surface  water  during  the  growing  season  from  a  defrost¬ 
ing  and  receding  melt  within  the  "active  layer".  Vegetational  pat¬ 
terns  also  reflect  influences  imposed  upon  it  by  geo  mor  p  hological 
and  physiographical  land  features  that  so  uniquely  characterize 
Alaskan  tundra. 

Environmentally,  the  North  Slope  of  ALiska  is  a  cold  desert  and 
lies  in  the  rain  shadow  of  the  east-to-west  arching  Brooks  Mountain 
Range.  Precipitation  rarely  exceeds  150  ram  at  the  northernmost 
reaches  of  Pt.  Barrow.  Large  differences  in  physical  and  biological 
character  are  manifestations  of  northern  latitude  geological  history, 
climate,  low  relief  landforms,  soils,  and  numerous  abiotic  and  dy¬ 
namic  cycles.  Geomorphtc  processes  are  dynamic  and  promote  sub- 
stanti.ll  instability. 

Research  support  for  a  wide  variety  of  programs  is  provided 
by  the  only  and  largest  laboratory  of  its  kind  in  the  world — the 
Naval  Arctic  Research  Laboratory  (NARL)  (.Figure  1.). 

The  N  .i  R  L  is  the  only  coastal  logistics  support  base  of  its 
kind  in  the  Arctic  that  the  U .  S .  Federal  Government  actively  main¬ 
tains  throughout  the  year.  It  Ls ,  in  fact,  the  only  research  support 
laboratory  of  its  kind  throughout  the  arctic  regions  (above  70°N  Lat¬ 
itude)  worldwide.  Several  other  northern  countries  with  high  latitude 
arctic  tundra  within  their  national  boundaries  maintain  research  st.i- 
tions  similar  in  concept  to  the  NARL,  but  they  are  sra.iller  and  are 
operated  seasonally,  for  the  most  part. 

The  Laboratory,  first  established  in  19*47,  is  owned  by  the  De¬ 
partment  of  the  Navy  and  operated  under  .i  prime  contract  awarded 
by  the  Office  of  Nav;il  Research  (ONR)  to  the  University  of  Alaska. 
The  NARL's  mission  is  to  provide  logistic  support,  facilities,  services, 
and  equipment  to  the  scientific  community  for  the  accomplishment  of 
many  varieties  of  basic  and  applied  research  related  to  the  Arctic 
problems  that  ultimately  contribute  to  the  successful  completion  of 
the  Navy's  mission. 


Fi(;iiui':  1. 

Naval  Arctic  Kcsearcli  l-al)i>rati)ry 
Main  (;amp  Map 


1  he  ON  K  has  traa itiaiially  operated  the  NA  R 1.  as  a  national  ta— 
cUity  rather  than  one  serving  Navy  interests  alone.  Activities  have 
incluaed  the  support  oi  a  wide  variety  ot  scientific  in  vestigations , 
and  one  ot  those  has  been  he  Animal  Research  Kacilitv  (.ARK), 

The  Animal  Research  lacility  at  the  NARl.  provides  an  oppor¬ 
tunity  to  study  native  species  ot  northern  ALiskan  animals  in  a 
modern  and  weU-e^uipped  Liboratory.  It  has  helped  to  establish  and 
maintain  .i  life  science  in  — house  rt'se.irch  capabilitv,  .-in  important 
part  ot  the  research  is  concerned  wit'i  hehavior.il  and  physiological 
mechanisms  ot  adaptation  and  acclimatication  demonstrated  by  mammals 
in  the  .Arctic  environment.  Specific  .ireas  ot  interest  have  included 
metabolic  anc  c.irdiov.tscuLir  responses  to  ciild  ,  hem.itology.  body 
water,  and  electrolyte  reg  ul.itions ,  rauio  telemetry,  and  thermoregu¬ 
latory  mechanisms.  An  understanding  ot  mamra.iILin  physiological 
mechanisms  ot  cold  acclimatication  is  important  in  helping  mankind 
cope  with  living  in  cold  environments. 

Most  animal  species  represented  at  the  ARK  were  origin.dly  cap¬ 
tured  on  the  Alaskan  North  Slope.  Although  the  animals  are  main¬ 
tained  as  laboratory  specimens,  signuicant  eftort  has  been  made  to 
provide  them  with  adegu.ite  e.xterior  living  enclosures.  Tliev  h.ive 
adjusted  well  to  the  laboratory  environment  with  reproductive  suc¬ 
cess  noted  tor  several  species.  .is  many  as  bO  wolves  liave  been 
born  and  raised  successtuUy  at  tlie  tacility  ;  however,  onlv  IS  .ire 
presently  maintained  for  research  purposes.  Complete  clinical  rec¬ 
ords  provide  the  researcher  with  baseline  information  on  vital  statis¬ 
tics,  .montihly  weights,  4uarterly  blood  che  raistrie.s ,  he  motologic.il 
data,  and  a  det.iiled  history  of  the  animal's  previous  role  in  researcli 
and  surgery.  Complete  medical  he.ilth  st.itLstics  are  .ilso  recorded  in 
these  records. 

PROJKCl'S  AND  KR  0  U  I  C  riV  1  r  V 

During  KY-7d,  the  Animal  Research  K.icility  researcli  progr.ira 
supported  lo  research  projects  iT.ible  I  .  1  .  A  total  of  Ij.bQM  man¬ 
hours  iiroi  man-daysl  were  spent  in  support  of  these  projects  bv 
the  ARK  research  support  staff.  Kiglit  different  scientists  were 
associated  with  or  performed  studies  at  the  ARK  under  funding  pro¬ 
vided  by  ONR,  Code  sss,  on  v.;rant  No.  N  000 1  s-7  7- C -0  lol .  Projects 
included  in-house  research,  visiting  scientist  in vestigations  and  field 
study  support  with  followup  investigation  .ctivitios. 

Krora  results  ot  project  investigations.  Is  p  u  blic.itions  in  the 
form  ot  journal  articles  (.J),  presentations  (.P),  technical  reports 
(,  r ) ,  symposium  volume  contributions  1.S),  book  chapters  i  B ,  .iiui 
abstracts  (.A),  lo  titles  were  produced  during  KY-7b  (.T.ible  1). 

Of  these  titles  nine  were  journ.il  articles,  seven  were  national  j'resent.i- 
tions  even  though  international  p resent. itions  were  given  in  Denmark, 
Sweden,  and  Kinalnd  on  ARK  activities  not  listed  in  T.ible  1,  si.x  were 
symposium  contributions,  abstr.icts  and  technic.il  reports,  .ind  one  was 
a  book  chapter.  I'he  ARK  enjoyed  .i  productive  ye.ir. 
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K  K  S  K  A  K  r  li  A  r  r  M  1'  1,1  SJl  T  S 

rill'  A  K  r  ii'si'.Ui'h  p Vi'f',  1  ,iv,i  h.iN  .1 1'v I'll' p I'll  ti'  till'  pi'uil  .'I  m.uii- 
t.uiitii^;  iii't  oulv  till’  M’si’. Il  l'll  vi’ti’t  iti.ii  l.iii  I'lit  .1  visittiip  si'ii'iitlst 
p  1 1'>;  f.uii  ,  .1  t  I’si’.it  i'll  ti’v'li  iiK'i.iti .  .iiiii  ,i  pi’stiii’i'ti'i  .il  pii'i;t.im  witli  two 
p  .'i  r  t  ii'i  p  ii  ii  t  pi'sit  ii' ii  s  .  1  111'  tiii'vltts'  Is  I'pi'ii  V  I'.i  I' -v  i' 11 II  li  .  Siippi'it 

.1  ii  li  tuiiiiiii);  .III’  pti'viiii'ii  1' v  i' i  .  .\itliiit  li  .  i' .ill.i  li.i  ii .  I'lii’i'toi  ol 
till'  ONK  t'li'pli  v.sii's  rii’ytf.Uii  I'tlli-i’  .iiiii  till'  NAKI  ti.i.si’  i-oii  1 1  .ut 
N  Ot'O  I  -r -iHH' i  with  till’  i' iiivi'l  si<v  I’t  AI.is'k.i  ,is  I'tiiiu'  i‘ out  v.iit i  . 

Ui’i'.iusi'  ot  Its  ii'i'.i  t  il' 11  ,  till'  K  K  oMi’ts  tiiilijiii’  o  p  p  o  t  t  ii  11 1 1  lo  s 
lor  siviiiti's  on  .ii  iivi'-niilim.iti.'i'ii  .niii  -.i.i.iptoii  .i  lum.il;; .  I'lio  A  K  V 
i.s  till’  oiilv  i.ii'ilitv  ot  Its  Mini  111  North  iii  o  t  u'.i  .niii  tho  l.u  i;i'st  in 

till’  wotlii  will’ll’  northi’rn  spi'i'ins  ot  ni.iiii  iii.il.s  ,u  o  iii.tiiit.iuii'ii  in  .in 
.iiitli-  I’ll  vii  on  nil’ll  t  with  Its  uni.jno  t  o  in  po  t  .i  t  n  t  o  .iiui  Uto  i  o  p.f.ii  os  . 

Vhi’si’  I'oiiiiit  ions  I'.iiiiiot  I'o  li  ii  p  lii'.it  I’li  in  ii  t  if  U'l.il  lii;  h  t  -  h.i  t  k  looms 
ot  t  o  111  po  t  .1 1  ii  t  o  0  h  .1  ill  hot  s  , 

I’ost  hoi'toi.il  1' I  -iiii :  I'wo  I'o.'itiioot  ot  .il  toso.iri'h  lollowships 

woto  I'oiii'liiiioii  liiiiliij.;  tho  vo.it;  thoso  ot  1' r  .  I- rioh  KoUm.inii  who 
h.is  siiii'o  t.ikon  .1  Koso. Ill'll  .\  ssooKito  ■position  .it  tho  riiivorsltv  ot 
Ai.isK.i  V  V.ur'.'.ink  si  in  Us  liistitiito  ot  Atotio  hiolopi;  .iiui  P  t  .  M.itk 
ih.ippoll  who  wont  on  to  .inothot  p  os  t  oi  oot  or.tl  'position  with  Pi.  h.u- 

t  hi'loi'.iow 's  1.1 1’or.itot  V  .It  r  i' 1  .\  .  Hoth  pto'i’ots  woro  lomplotoii  in 
.l.inii.irv  .  Vho  loso.ui'h  o.ioli  ooinplot  oh  .it  tho  AKK  liiiritii',  tnll-timo 
rosiiioiii'v  ,ino.  liiituii'.  tloUi  stiiviios  is  .is  tollows. 

Pi.  Kill'll  Kollm.inii's  o  o  iii  p  io  t  o  li  ohootivos  'woio  to  tiist  roviow 
whothi’t  toso. Ill'll  oh  ;oi't  ivos  woio  .lotii.iilv  mol  liiitin,''.  Ills  two-\o.ii 

tonnro  .u  tho  .\niiii.il  Koso.it  oh  K.ioilitv  i  A  K  K  i  .  I'.ioli  piojoot  is  ooii- 
s iii  o t  oii  sop .ir.ii  ol  V  . 

I'ho  .irotvo  lo\  'pvop’i't  to  ■.iionitoi  .lolivit'  .iiiii  hoiiv  t  o  iii  |’o  i  1 1  n  i  o 
tot  ono  vo.it  w.is  s  iii'i'osst  11 1  tot  tho  moi.t  p.irt,  .iilii  .ill  oh  ii’i't  ivi’s 
woro  mot  oxoopt  oiu’.  Vho  tro.iiimill  osporimont  w.is  not  ooiiii  not  <'ii  . 

P  It  t  io  11  It  U’s  with  po’ttiiiv;  tho  ito.iiimill  opoiitiiiv;  s.it  is  I  .lot  o  i  il  v  piovon- 
toii  this  .ispoot  ot  tho  pio;oot  Iroiii  hoin.v,  oo  m  p  lot  oii  , 

Vho  wi'lvoitno  stiiiiv  to  moiutoi  .iot\vit\  .iiiii  hoiiv  t  o  m  p  o  i  .it  ii  i  o 
tor  ono  vo.it  w.is  p.iiti.illv  s  ii  ooosst  ii  I .  Pol.ivs  in  oht.iiniiij',  tolomotiv 
Ol)  nil' mont  .inn  his  t  ormin.it  ion  .it  tho  NAKI  .illowoh  mo  int  omi  p.  tor 
onlv  oi>;lu  months. 

Vho  wi'll  stiiiiv  to  monitor  .lotivitv  .iiui  I'Oiiv  tompot.itnto  lintinp.  tho 
potion  wlion  tho  .iium.ils  woro  not  houiv'.  iisool  hv  'tiko  I'hili’  w.is  sno- 
I'osstiil,  itiii  .ill  .ispoi'ts  woto  I'om  I' lot  oii  . 

Vho  unr.’lv  ho.ii  proioot  w.is  siii'oossl  iil .  .Ml  ph.isos  in  wliioh 
Pr.  Vi'll  iii.i  n  n  w.is  iitvolvoii  .iro  oithoi  no.it  iiip,  oomplotion  oi  will 
I'ontiiiiio  woll  into  1 'i  'i .  Vho  mo  t  .i  h  oils  vi  work  ooiii  p  .i  i  in  p,  oilotpv 
I'oiitonts  ot  ti’Oii  .iiiii  toi'os  is  no.itlv  oomploto  with  onlv  two  moio 
vopiot.itivo  s.implos  ro.)ntrinp.  .in.ilvsis — thoso  w«’io  oomplotoh  in 
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j.inii.ttv  S.impli's  ot  si)imii'l  tissiii’s  will  ifnuui'  .1  Iimi^hm 

tuiu'  to  I'liH'oss  .iiui  .ui.ilv/o  suioi'  1  tiiiutioii.il  I  roo,-o-il  r  viiip,  m.ioliiiio 
w.i.s  not  .iv.ill.il' lo  .It  till’  N  K  1  to  .10  00  m  p  1  t.-ili  tlil.s  work.  I'lio  tolo- 
nu’tiv  work  to  monitor  luuiv  t  om  po  1  .i  t  n  ros  i.s  onp.oin^i  .iiui  I'tol’.il’lv 
will  continuo  until  tlio  impl.int  i  r.i  n.s  m  it  to  rs  stop  opoi.itiii)',  whioh  i.-. 
oxpootoii  to  lio  111  o.irly  snmmor  1'*''^. 

rill’  stuiiv  ol  CO  m  p.i  r.i  t  i  V  o  moi.il'olt.sm  ot  .irctic  .tiui  roil  loxo.s  w.i:. 

.ilmost  coiuplotoii  .It  lu.'i  tot  min.ition  .  I'hii’o  s.implos  ot  tocos  noo.'  to 
lu’  CO  III  1' u  St  oii  to  liotormino  c.iloric  contont;  tlioso  woro  complotool  in 
.l.uiu.iry  I'i/'i.  .S.implos  ol  tlio  oxporiiiiont.il  toovi  toil  to  ti'xos  linriiij; 
li'ur  so.isons  will  roiiuiro  .i  lonyiof  poiimi  tv’  piv’coss  .iiui  cv'iiil'iist.  .\ 
tunctton.il  1 1  oo/.o-ii  r  y  in  j;  mucliino  w.is  tiv't  .iv.iilul'lo  .it  tlu’  NAKl,  tv' 
.iccv’inpltsh  this  wvirk.  I'ho  on  viiv’ii  mont.il  cli.iml'i’i  oxpv’iimonts  loi 

tins  pron’ct  woro  iiv’t  cviiuiuctoii  vino  tvi  oviuipmont  piviMoms. 

•Arctic  Iv’x  c.irc.issos  woro  cv’lloctovi  viurtiif’,  tlu-  1')<''-.‘.S  tr.ippiii); 

so.isvMi  .iiui  .iro  hoiii)’,  cv’lloctoii  liuiiiiy;  tlio  v’uriont  tr.ippinp.  so.isv’ii. 

.\  ptv’ioct  tv’  stuviy  .ly.o  structnro,  ti'p  roii  net  ivo  h  U’lv’j;  v  .  .uui  vi  isi'.isi’s 
w.is  p  iv'pv’.’iovi  hut  luiuis  h.ivo  lU’t  hoon  v’ht.iinovi  tv’  vi.iti’. 

A  stuviv  tv’  instrumont  wh.ilos  with  r.iviii’  t.i,i-;s  w.is  piv’pv’sovi  .uui 
.ipptv’vovi  tor  luiuiiii)-;.  Kv;uipmont  h.is  hv-on  v’l  vioi  i'vi  ;  lu’wi-vor.  lioKi 
wv’ik  in  tho  li.irrow  .iii’n  will  lu’t  hi-, 0,111  until  snmmor  I')"'),  v’l  l.itor. 

A  pili’l  stiuiv  tv’  radio-i.iy,  y.Vi\v  wU.ilos  in  l'.i).i.  Mv'MCv’,  w.is  iniuivui 
.uui  tov’k  p  1.1  CO  111  win  tor  1')/'). 

coticorninp.  .ill  v’l  his  .ictivilios  viuriiiy,  twv’  vi’.us  .it  tho  NASI  . 

It  IS  tolt  th.it  it  w.is  .1  vorv  p  rv’ii  u  v’t  iv  o  pi'iu’vi. 

wort. nil  v’t  tho  v’h  |oct  ivos  v’l  iiuiiviii  u.il  j’lv’ioits  wi-iv'  lU’t  mi't. 
hut  p.onor.illv  thoso  woro  n-l.itovl  tv’  i iiv'pi’ 1  .it  1  vo  .’i  un.iv.iil.ihlo  o.)ui|’- 
mont.  In  .1  tow  v’asos  ho  w.is  lU’t  .ihlo  tv’  .icv-v’m  plish  .ill  v’t  tho  v’h’v'c- 
tivos  sot  tv'r  himsolt  liui'  U'  his  hi'in.o.  v’W'roxt  i-n  viovi  .  It  slu’ulvi  ho  lu-tovi 

th.it  I' r  .  Kv’llm.inn  williny.lv  .issumt’vi  v'l'it.iiii  .ui  m  mist  r.it  1  v<'  1  ospv’iisihil- 
itios  hv  .i);rooin>i  tv’  .ict  .is  intorim  A  K  K  Suj’oivisv’i  toi  twv’  pi'iiv’vis 
viutin>;  tho  wintor  v’t  l‘)/,'-/vS.  I'his  viotr.ictovi  t  iv’m  ti'si'.uvh  .utivitv. 
hut  ho  w.is  .iWiiri'  v’t  its  p  tv’ h  .1  h  li-  otti'ct. 

Ur.  Kv’llm.inn  v-v’uUi  luiw-  mot  .ill  v’h  )oct  ivos  v-xcopt  Iv’t  tlu’sv’  I'x- 
porimonts  whoro  ov|uipmont  t.iiluros  v’l  l.u’k  v’t  tuiuls  I’l  v’hihiti’vi  v’v’m- 
plotiv’ii.  Hv’iiiv',  his  v’wn  wv’ik  ,uui  iiv’t  sov’kinv,  .issist  .inci'  insuti-vi  tlu- 
viu.iliiv  v’t  tho  wv’i  k  I’l'rlv’i  movi  .  Kovjuostoii  .issist.uu  o  v’t  tho  N  A  K 1 
toi'hntci.ins  tv’r  sv’mo  v’l  tlii'  mv’ii’  rv’utiiu’  .ispocts  v’t  his  proiv'cts 

mi,k;ht  h.ivo  trv'Ovi  him  tv’  ci’iiviuct  v’tlu’r  wv’tk  .uui  j'oi,,.ips  wv’uKi  h.iw' 

.illv’wv’vi  .ill  v’t  tho  v’l’ ]i'ct  iv  Oil  tv’  hi’  mv’t. 

Nv’iU’tholv’ss ,  tlii-ro  woro  still  .1  low  pt'v'hli’ms  with  w  v’t  k -rol.it  v-vl 
. issist. incv’ .  In  y.v’nor.il.  tlu’  N.\K1.  .uui  ASK  piv’vtviv’vi  .111  .it  mv’iiplu-i  i- 

v’v’tui  ucivo  tv’  cv’iuiuctiii.v’,  rosi’.irch  v’li  .1  inll-limi’  h.isis.  T  lu-  st.ill 
W.IS  liv’lplul  .uui  wv’iit  v’ut  v’l  Its  w.iv  to  .issist  whon  1  v’ v;  u  v-s  t  ovi  tv'  viv’  iiv’ . 
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riu'  .iv.iiLiblltt  V  I'l  iiii'.st  lU'i'iii’ii  I’l)  iit|’ miMit  w.is  fioiul,  .iiui  tlwti' 
iisii.illv  w.is  UttU'  ri'hiot.uii-c  slu'wil  b  v  .ui  ni  lii  t.s  t  r.it  I  v<>  si. ill  to  |'iiiih.o;o 
lU’w  0.(11  ip  mo  lit  wlion  tov(uuovi  t.'  o.'iuiiiot  rosi'.noh  I'l.'joots  t  .issii  m  l  ii  p. 
tuiuis  wi'fo  ;i  v.iil.i  b  lo  )  . 

riio  (Ml  loli.isuip  St. Ill  ol  tlio  I'lnvotsitv  ill  1'. mb. inks  w.is  rosp.'n- 
stblo  tor  tlio  niiinv  t i nu'-rol.ito d  probloms  in  obt.iininp  m.uoti.ils  .iiwi 
sni’i'lU's  .it  tho  N  .\  K 1. .  I'liis  (U.'blom  is  rooopni.-o.i  b  v  o.’pont  .ui  min- 
i.stf.illvo  St. lit  w  lu'  .iro  .ittora  I'tvn  p  t.'  .illovi.ito  tho  .itlomm.i. 

Ono  pr.'blom  onoonnti'io.i  .it  tlio  N.\K1.  w.is  inoi'or.itivo  o.jni]'- 
mont  wliioli  piovontod  Hr.  K.'llm.mn  Ir.'m  .•omj’lotinp  somo  .'1  his 
(ifoioots.  It  Ls  boUovoii  th.it  tho  m.ip'f  ('t.'blom  is  I.iok  .M  I'l.inninp 
.uid  biiiipotlnp  l.'f  m.iinton.inoo  .'i  oi(ui['mont.  Klso.il  bn.ipots  .no 
;i  p  p.i  font  Iv  dovoloi'od  iMilv  t ('ufoh.iso  now  .nui  ,i  .i  .1  it  io  n.il  n  i )' mo  n  1  . 
Knn.is  .no  n.n  iiiontlliod  loi  rop.iir  ov  m.iinti'ii.inoo.  WIumi  ■pi.'i'.U'ms 

.no  uiontitioii  tnsu.illv  bv  .in  i  n  vest  ip  .i  t r  1  .  pto.it  olt.nts  .no  m.uio 
bv  tho  soii’iioo  St. lit  to  ooi  root  thorn.  li.’wovi'r,  tho  .Soionoo  I'oi'.irt- 
mont  shonKi  not  w.nt  until  .i  orists  .iovol.ii's  bol.'fi'  soi-inp  t.'  it  th.it 

o. (ntpmont  is  w.'iknip.  I'ho  o.(uipmiMit  sh.'iil.i  bo  ro.ui  v  t p.'  whon 

.111  in  vostip.iti'f  .irrivos.  ,\  o.isi-  in  p.'int  w.is  tho  ro.uiiin'ss  st.iti'  .'1 
tho  troo/o  virvor.  I'lio  hiph  oosts  .'t  oon.iuotinp  n'so.noh  .it  tho 

N  .\  K 1.  .nui  tlio  romotonoss  ..|  tiio  N  .\  K I  ,  rol.itivi'  t.'  roi'.nr  t.ioilitios, 

.no  t.iotors  h.ivinp  ’pti't.'un.i  intlnonoo  .mi  loso.noh  siu'ooss. 

Drs.  Miko  i’hilo  .nui  I'.ii.-h  K.'llm.mn  mot  with  H.n  rv  Koviu'l.is 
■  it  tho  nrittw.'iui  o.imp  t.'  pii-p.no  l.’f  o.iptnro  .'1  tw.'  pri.-..*lv  bo. ns. 
riio  oxpi’fimonts  t.'  bo  o.’tui  u.  t o.i  woro  t.'  m.'iiit.'i  tho  ho.n  t  t  .itos  .'1 
hoars  nstnp  r.uii.'  tr.ins  mit  t  ors .  llio  surpio.il  pr.'oo.iuro  niv.'lv.'.i 
W.IS  ti’  plaoo  tlu'  ho.iit-r.ilo  tr.insmitt.’rs  in  .i  .sn  bout  .ino.’us  K’o.iti.'ii 

p. 'storior  to  tho  so.ipul.i. 

i'll  .luno.  .in  .uiult  m.i'.i'  lu-.n  t  lO.S.' i  w.is  o.ipturo.i  with  .i 

holtooptor  .nui  br.'uplit  t.'  tlu'  b.iso  o.imp.  I'ho  surporv  t.'.'k  pl.ioo 
in  .1  tout  s.i  .IS  til  mlnimi.-.o  tho  ot  toots  .'t  wnui  .nui  o.'l.i  .imbiont  tom- 
por.ituros.  K.'llowinp  tho  st.nui.n.i  surpioal  prop.ir.itt.'n  .'I  tho  skin 
.ir.’uiui  tho  tnoist.'ii  .iro.i,  tho  lirsi  lu'.nt-r.ito  tr.insmittor  w.is  tost.'.i 
.ip.itn  with  till'  rosnlt  bi'inp  .i  vorv  orr.itio  sipn.ii  tr.insmissi.'n . 
ohooknip  tho  oonnootii’iis  bolwoon  tho  olootr.'.ios  .nui  tho  tr.nismittor 
m.'.iulo  .nui  tho  pl.io.-mont  .'1  tho  olootr.'.ios  h.ui  littU-  b.'.irinp  .'ii  tlu- 
pr.’blom.  riu’roti’io.  tho  tr.nismittor  w.is  rom.’v.'.i  .nui  ropl.ioo.i  with 
.nii'thot  th.it  w.’ik  port.’.'tlv. 

I'ho  b.’.n  w.i.s  tl.'wn  .’ut  .'t  o.imp  .nui  pl.ioo.i  .'ii  .i  p r.'t.'ot.'.i  ri.i  po 
.ibi'ut  thtoo  km  tr.’m  o.imp.  it  was  m.’nit.'fo.i  p.- r  i.’.i  lo  .ill  v  thr.'nph  its 
rooi’vorv  it.'iii  .1  Host  host. i .  I'li.'  lu’art-r.it tr.nismitt.'r  w.is  t  r.nis  mit  t  in  p 

.1  spor.i.iio  sipn.il  .ni  1  .lulv  .nui  w.is  n.’t  ho.n.i  .it  .ill  .'ii  J  .lulv.  bub- 
so.tu.’iit  .itti’iiipts  t.'  m.’iiit.’r  tho  tr.nismittor  t.nlo.i  I’so.'pt  .'ii  IJ  .lulv 
will'll  .1  sp.'r.uiio  sipn.il  w.is  roooivo.i  .  I'ho  ro.is.'ii  t.'r  tlu-  tr.iiismit  lor 
t  .iilu  r.'  is  u  n  k  ii.' w  n  . 


One  of  the  heart-rate  transmitters  was  modified  and  a  second 
attempt  to  instrument  a  bear  took  place  on  16  September.  Dr.  Jeff 
Everitt,  visiting  scientist,  performed  the  surgery  on  an  adult  female 
bear  (tflOSb).  The  surgery  was  much  simpler  and  proceeded  much 
quicker  because  of  the  modified  module  design.  The  transmitter 
worked  perfectly  through  the  time  when  the  bear  was  released  about 
two  km  from  camp.  A  good  heart-rate  signal  was  obtained  from  the 
bear  on  23  September.  The  current  plan  is  to  monitor  bear  #1086 
through  the  winter  and  perhaps  also  bear  #1082,  if  the  transmitter 
is  working  while  the  bear  is  in  its  den. 

Dr.  Mark  Chappell,  working  on  "Energy  Budgets  of  Small  Arctic 
Mammals",  also  concluded  his  research  at  the  ARE  in  December.  The 
purpose  of  his  project  was  severalfold.  Primarily,  he  was  to  look  at 
cold  adaptation  from  the  standpoint  of  total  energy  budgets  rather  than 
by  examining  only  an  individual's  physiological,  morphological,  or  be¬ 
havioral  characteristics.  The  energy  budget  approach,  while  somewhat 
tedious  and  difficult,  allows  accurate  assessment  of  the  importance  of 
each  adaptation  within  the  context  of  all  pathways  of  energy  flow  be¬ 
tween  animal  and  environment.  Also,  this  approach  allows  predictions 
of  climatic  limits  and  the  energy  requirements  for  survival  in  any  com¬ 
bination  of  ambient  temperature,  wind  speed,  and  radiation  load. 

These  predictions  have  obvious  implications  for  studies  of  natural 
history,  competition  and  predation,  and  ecosystem  energy  flow 
d  yna rates. 

A  secondary  purpose  was  to  obtain  accurate  values  of  surface 
areas,  insulation,  and  convective  heat-loss  coefficients  from  actual 
animal  shapes.  These  parameters  are  necessary  for  use  in  energy 
budget  equations.  Recently  there  have  been  several  careful  studies 
concluded  on  the  heat  transfer  from  simple  geometrical  shapes  (cylin¬ 
ders,  spheres,  etc.)  covered  with  artificial  fur .  These  objects  be¬ 
haved  in  accordance  with  heat-transfer  theory  and  indicated  that,  for 
most  purposes,  animals  could  be  assumed  to  exchange  energy  in  a 
similar  fashion.  Comparative  data  from  real  animal  shapes  would  be 
useful  for  confirming  this  assumption. 

Fur-covered  metal  casts  of  the  animals,  equipped  with  internal 
heaters,  were  constructed  and  used  to  obtain  the  necessary  data. 
Measurements  of  surface  area,  radiation,  surface,  area,  insulation, 
and  convection  coefficients  were  collected  from  a  total  of  21  casts  of 
seven  species  of  North  Slope  mammals;  ermine,  least  weasel,  brown 
and  varying  lemmings,  masked  shrew,  tundra  vole,  and  Alaska  vole. 
Several  species  were  examined  in  various  ages  and  pelages.  From 
these  studies  and  from  physiological  data  obtained  from  the  literature, 
climate  space  diagrams  were  constructed  for  five  most  important  and 
interesting  species  of  weasels  (2),  lemmings  (2),  and  the  shrew. 

These  diagrams  can  be  used  to  determine  maximum  tolerable  tempera¬ 
tures  at  any  metabolic  rate,  wind  speed,  and  radiation  condition. 

They  also  provide  information  on  the  effects  of  wind,  pelage  thick¬ 
ness  and  color  differences,  the  condition  of  the  sky  (clear,  cloudy, 
sunny),  and  other  significant  factors. 


I  ho  oU'.nalo-si'aoo  hasoh  prooiotu'H  i't  oiu't>;y  l  oinuroiiii'iits  tv'i 
lu' moot  ho  j  111  V  woio  ti'stoh  hv  pl.u'iii;;  t  lu'  oasts  in  various  mioi\'oli- 
iiuitos  aiui  k'o  111  pa  ri  11  >;  pit'iiiotoii  with  nooo'ssaiv  pi'woi  inputs  itlu’ 
aiota  h  I'lis  in  s  I  .  loi\>oUniatos  visovi  won'  snow  oavos,  snow  siiitaoi* 
liuiini;  lu^ht  ana  dav  ,  aiui  tho  sniiiiiior  tuiuira  surtaoo.  Amhioiu 
tomporatiiros  ranjtoa  tioiii  -Js  to  +ltu-  ^iiinnp,  thos.-  tosts.  Wind 
volooity  i.iiijiod  troni  10  ti'  500  cm  soc  ,  and  radiation  ov'nditUMis 
ran>;od  tioni  diit*ct  sunshino  to  hlaokhodv  ,inv!  tv’  oloar-niy;lit  skv 
oxposnros.  In  soiiio  tost  runs,  tho  avoia>;o  diitoronoo  hotwoon 
proviiotod  aiivi  actual  I’l’wor  rovi  uiromonts  was  six  porcont,  aiui  tlu- 
maximum  v'rtvU'  was  1  ti  porcont.  I'his  iiuiic.itv-s  that  tho  t'i|  u.it  n'lis 
.iiul  p  ar  .1  m  1*  t  V' r  s  usovi  wovv’  vjnitv'  .iv'v*  u  r.ito  . 


D.iily  onoryty  ci’sts  in  varunis  micrv’hahit.its  and  ion>;-iorm 
iraontlily,  yearly'*  proviictU'ns  v't  nocoss.irv  motahv'Uc  uu-i'm-  tv’r 
North  SU’po  small  niamiii.ils  woro  ni.ido  hv  into>;r.itin>;  tho  vMiorv;v 
hud.yot  climato-spaco  intorm.ition  with  holi.ivior.il  .uui  cliiii.it.dv’c.ical 
dat.i.  .Iccur.ito  prv’dictu'iis  .iro  iiv't  pv’ssihlo  hv'c.iusv'  thoro  i.s  lu't 
iMuuivth  in  t  v’ r  111  at  iv’ n  av.iilahli'  v'li  critu'al  hv'li.iviv'i"  .uui  liahit.it  soloc  — 
til’ll  tondoncios.  Howovor,  ro.isi’ii.ihlo  ostim.it  v's  v’t  iippor  .uui  lower 
li.nit.s  .110  ti'.isihli'.  I  lu'.so  c.ilc u  1.1 1 u’ lus  woro  portv'rmv'vi  with  thv'  .Uvi 
ot  .1  sm.ill  ci’iiiputv'r  svstoni.  Kosults  oiii  p  li.isi.u'  tho  ini  pi’it  .iitco  .’t 
hoh.iviov.il  tr.uts  lor  thor  nu’rovtul.itv’r  v  otticioncv.  For  ox.iiiiplo,  h  v 
o  m  o  I  j;in  j;  trv’iii  hurri’w  v>r  siu'w  tunnols.  .in  .inim.il  .Mn  s.iv<‘  up  tv’ 

100  porcont  in  oiiot  ft  y  ci’sts  .'ii  such  v'xciirsu'tis .  '.'ho  v.iliio  .’t  tho 

lU’st  is  .ilsv’  vi o iiK’ ns 1 1  .ito vi  .  .Mniv’st  .ill  v’t  tlu'Sv'  ni.i  m  iii.il.s  v'.in  m.iuit.iin 
thoriiionoutr.il  raot.ihoUc  r.itos  iiisuto  tvpu-.il  nosts.  ovon  duriuc.  tho 
Ci'lviost  niv’nths  v’t  .in  .ivi’r.iv;o  yv'.ir.  .\nv  o  x  v' u  r.siiMi  vuitsivlo  ttu'  nost 
IS  vorv  oxponsivv'  ouor ^otic.illv  .  Anim.ils  .iro.  ihvVi'U'ro.  uiuu'r  in- 
toiiso  soloctivo  prossuro  tv’  m.i\imi.-o  li’r.ipui};  ot  t  Icumic  v  . 


.\  socv’iiii.iiv  pi'i'joct  .ilvuic,  simil.ir  lim's  w.i.s  uiuiort.ikon  with 
sovor.il  spocios  ot  tu  lui  r.i- nostin  c,  hirds.  v'li  sj'oci.il  inti'n-st  wi'io 
noon.ito  s.iiuipipors,  which  .iro  .ictivo  .uui  tv’r.ivto  .ilmost  irom  tho  mo- 
mont  v't  li.itchinc, .  Sinco  thov  .iro  sm.ill  .uui  h.iw'  rol.itivolv  poor  in- 
sul.itioii.  they  .iro  inuU-r  const. iiit  tliorm.il  stn-ss.  I'hov  oxhihit 


pvonouncovi  thorniol.il’ilit  v  .uui 


c.in  roni.un  tuUv  tunctu'ii.il  .it  t'v'viv 


tompor.ituros  .is  low  .is  iOO.  Olim.ito-sp.ico  c.ilcul.itions  rovo.ilod  tlio 
ch.uiytlnc,  rol.itionships  I'otw.-iMi  hodv  sL’o,  ho.it  U'ss  r.it.-s,  .uui  .ic- 
tivitv  vs  hrov’viuu;  timos  as  tho  chicks  .ii-.od.  .ilso,  thv'  .ui  viition.il 
suit. ICO  .ifv’.i  .uui  convoctiv’ii  d.it.i  tii’iii  tho  hirds  w.is  vi-rv  usi'tul 
tor  cv’mp.irison  with  other  stiulios  .iiid  witli  tin'  viit  torontlv  sli.ipovi 
m.i  111  nulls. 


Vho  purpose  .’i  I'r.  Oh.ippoll's  Prittwov'd  tiold  c.iiiip  pr.'ioct 
viuilnc,  Aujtust  1 w.is  tv’  in  vostip..ito  hoiiv  to  m  pv'i.it  nro  it'c  u  hit  u’n 
in  1 1  <’o— liv i ii  vt  .irctU'  c.rv’uiul  s.iuirri'l.'i,  0 i t v'l lu .s  uiui  ul.itus.  .'ipv'v'it- 
ic.illv,  lu'  wished  to  determine  tho  ottocts  v>t  w  iiurTuivV'sTi  ii  vui  h.’dv 
!  tompor.ituros  linti'v;  i  .itU'iis  v't  wind.  snn. 

woro  oht.iuiod  vi.i  ttiin  iiu't.il  tur-cv'vorod  modv'ls  v't 


tom  po r.itu  ro; 
.uui  .iir  tv'mpl 


squlrrtils  placed  In  natur;il  liabitats.  Body  temperatures  were  ob¬ 
tained  trom  implanted  radio  telemetry  packages,  which  also  yielded 
data  on  activity  patterns.  Kesults  in  briet  were  as  follows: 


1)  Body  temperature  averages  3SC  at  night  and  JdC 

during  the  day  (range  i7.-*C  to  hI.JC). 

I)  There  was  no  observed  correlation  between  and  activity, 
other  than  the  daily  cycle.  SimiLirly,  tliere  w.is  no  .ipparant 
relationship  between  light  intensity  and  T^. 

J)  Effective  temperatures  were  within  the  thermal  neutr.il  zone 
of  the  animals,  except  during  sunny  periods  when  effective 
temperature  w.is  as  high  as  inC  with  .lir  te m pe r.jtu res  of  IOC. 

•♦)  The  lack  of  correLition  between  T^^  and  activity  on  solar 

heatload  can  be  expLuned  by  the  .ibundant  av.iiLible  cover 
and  the  nonrigorous  nature  of  most  squirrel  .ictivities. 

When  hot,  tlie  .inimals  simply  move  to  shaded  .ireas. 

The  postdoctoral  program  .it  the  N.ARL/.VRK  was  a  very  worth¬ 
while  affair  because  of  the  environmental  setting  and  .ilso  the  struc¬ 
ture  of  the  program  itself.  It  is  highly  unfortnn.ite  that  budget.iry 
constraints  have  seemingly  terminated  it.  A  NARL  postdoc  w.is 
unique  in  that  there  was  very  little  guidance  and  direction  av.iiLible. 

In  this  respect,  it  more  closely  fits  the  definition  "Researcli  Associ¬ 
ate"  or  "Visiting  Scientist".  This  isoLition  required  an  independent, 
self-contained  individual,  able  to  carry  out  .ill  aspects  of  pLinning 
and  Implementing  his/her  research  programs  without  much  outside 
assistance . 

The  facilities  themselves  were  quite  adequate  for  Dr.  Chappell's 
purposes,  bearing  in  mind  his  projects  required  only  minimal  amounts 
of  elaborate  equipment  and  essentially  no  technical  help.  If  such  re¬ 
search  were  to  be  continued,  a  complete  set  of  micrometeorological 
instruments  would  be  highly  desirable.  If  there  Ls,  by  some  ch.ince, 
a  continuation  of  the  postdoctoral  progr.im  in  the  future,  it  is  sug¬ 
gested  that  more  equipment  finding  be  made  available  and  that  the 
technical  staff  be  increased. 

Research  Veterinaruin  t’rogr.im:  This  program  was  extended 
into  its  fourth  year  by  resident  veterinarian  Dr.  L.  Michael  Philo. 

The  experimentation  portion  of  his  study,  "Effects  of  Nutrition  and 
Exercise  on  Water  Metabolism  in  Arctic  Wolves",  was  completed  dur¬ 
ing  the  fall,  winter,  and  spring.  The  FY-79  portion  of  tlie  project 
consisted  of  the  effects  of  alternative  gorging  .ind  fasting,  the  effect 
of  water  and  food  withholding,  and  the  effect  of  exercise  on  water 
metabolism  of  captive  wolves. 

The  gorging  and  fasting  experiment  consisted  of  three  parts: 

A  nonfasting  period  in  which  five  adult  male  wolves  were  fed  every 
day  for  one  week;  a  series  of  four-day  gorging/f.jsting  cycles  in 
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which  a  four-day  ration  was  fed  in  two  days,  and  the  wolves  fasted 
the  next  two  days;  two  eight-day  gorging/fasting  cycles  in  which  an 
eight-day  ration  was  fed  in  four  days,  and  the  wolves  fasted  the  next 
four  days.  The  water-  and  tood-withholding  experiment  consisted  of  a 
total  lack  of  food  and  snow  for  seven  days  without  .in  inithil  gorging 
period,  followed  by  a  three-day  recovery  period  of  norm.il  d.iily  .iccess 
to  food  and  snow.  There  were  two  exercise  experiments;  a  seven-day 
period  of  cage-restricted  exercise  and  a  seven-day  period  of  e.xercise 
by  running  for  I'i  hours  per  day  on  a  treadmill  at  13  km/hour  at  a 
ten  percent  gradient. 

Measurements  performed  or  that  are  to  be  performed  on  collected 
samples  include:  body  water  turnover;  total  body  water;  plasma, 
blood,  extracellukir  fluid,  and  intracellular  fluid  volumes;  bodv  weight; 
body  fat;  body  temperature;  water  intake  in  food,  snow,  and  meta¬ 
bolic  water  production;  water  output  in  urine,  feces,  and  respira¬ 
tory-evaporative  loss;  reLitive  concentration  of  blood,  plasma,  and 
urine;  nitrogen  intake  in  food  and  output  in  feces  and  urine;  elec¬ 
trolytes  in  plasma,  urine,  food,  feces;  energy  content  of  food  and 
feces;  and  the  digestible  energy  (expressed  as  percent  of  gross 
energy  intake) . 

A  collaborative  study  on  arctic  wolves  was  conducted  by  Dr. 
Michael  Fhilo  and  Dr.  Kenneth  C,  Bovee  of  the  University  of 
Pennsylvania  School  of  Veterinary  Medicine.  Last  winter,  a  screen¬ 
ing  test  of  urine  specimens  from  .Ui  .inimal  facility  wolves  revealed 
the  presence  of  excessive  amino  acid  excretion  in  .it  least  sLx  anim.ils. 
These  wolves  may  have  an  inherited  disease  recognized  in  humans, 
dogs,  and  Brazilian-maned  wolves. 

The  purpose  of  the  study  was  to  characterize  the  urinary  loss 
of  amino  acids  by  performing  standard  clearance  studies  on  both 
normal  and  affected  wolves.  Four  atfected  wolves  and  four  appar¬ 
ently  norraiil  wolves  were  studied. 

Diuretic  and  clearance  solutes  were  infused  intravenouslv . 

Blood  was  collected  from  an  intravenous  catheter.  The  urine  and 
serum  samples  were  frozen  and  t.iken  to  Pennsylvanui  for  analvsis. 

The  results  will  be  used  to  attempt  a  determination  of  the  signifi¬ 
cance  of  the  .tmino  acid  loss  and  totivl  renal  function. 

Visiting -'Scientist  Program:  Tlie  research  of  Dr.  Tom  Albert 

during  FT-l^  at  the  NARL,  up  until  his  departure  June  30,  consisted 
of  work  in  several  areas. 

These  research  areas  are  briefly  described  below  as  the  ARF 
contract  provided  only  logistic.il  support  for  his  rese.irch  projects. 
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Ko>;Ioua1  Hitorother m y  Duriii>^  Acute  Cold  Kxpusurt* 


Animals  weru  surgically  implanted  with  tliormocouples  in  tive 
separate  areas  ut  the  body  in  oruer  to  assess  regional  blood  tlow 
changes  during  acute  cold  exposure.  I'wenty-two  arctic  ma  mots 
were  utilized.  The  basic  method  of  study  was  to  infuse  plasma  from 
either  hibernating  groundhogs  into  ttie  marmots  or  to  infuse  pl.isma 
from  summer-active  ground  liogs.  The  recipient  marmots  were  than 
exposed  to  acute  cold  (,-lUC  for  eight  liours)  and  regional  lietero- 
thermy  examined  by  means  of  the  implanted  thermocouples.  I’lasma 
trom  hibernating  ground  hogs  contains  a  "hibernation  trigger"  sub¬ 
stance  which  may  aftect  the  animal's  thermoregulatory  mechanisms, 
.'lost  of  the  marmots  showed  extensive  cooling  ot  certain  tissues  dur¬ 
ing  cold  exposure.  Cooling  was  most  pronounced  in  the  flank  skin 
and  rear  leg  muscle.  I'he  two  groups  ot  recipient  marmots  seemed 
to  respond  to  cold  exposure  in  a  simiLir  manner.  .A  detailed  stat¬ 
istical  evaluation  of  the  data  is  underway.  Tiie  tentative  results 
ot  tltis  study  are  twotolu:  Marmots  demonstrate  extensive  regional 
heterothermy  during  acute  cold  exposure.  I’lasma  trom  hibern.iting 
ground  hogs  infused  into  the  m.irmot  does  not  seem  to  enhance  the 
response  to  cold  exposure. 

Est.tblish  ment  of  Arctic  Marmot  Colonv  .it  tlie  N  .\  K  L 


During  the  past  three  years,  arctic  marmots  h.ive  been 
captured  in  the  Brooks  Range  for  use  .it  the  .\  .\  R 1. .  The  .inim.ils 
are  very  difficult  to  capture  in  reasonable  numbers.  In  order  to 
facilitate  their  use  as  experimental  animals,  a  selt-s ust.iinin g  colony 
seemed  desirable.  They  are  a  "midsized"  .irctic  mammal,  approxim¬ 
ately  ten  pounds,  that  is  Lirger  than  the  numerous  lemmings  and 
ground  squirrels,  yet  sm.iller  th.in  wolverines  and  wolves  .ind  ap¬ 
proximately  the  weight  of  .in  arctic  fox.  By  June  ot  l'J7d,  vtj  were 
.It  the  Laboratory.  They  are  easily  maintained  in  c.iptivity,  .ind 
limited  attempts  at  having  them  reproduce  have  resulted  in  litters 
being  born  in  two  of  the  three  years.  Utilizing  impl.inted  temper¬ 
ature-sensitive  radio  transmitters,  their  hibernation  p.ittern  h.is 
been  studied.  Such  animals  housed  in  outdoor  .irtifici.il  dens  seem 
to  be  colonial  hibernators;  that  is,  sever.vl  hibernating  together. 

They  seem  to  synchronize  their  bouts  of  torpor  so  th.it  e.ich  member 
of  the  group  enters  and  arouses  from  torpor  witli  the  others.  I’he 
results  ot  this  effort  show  th.it  tlie  .irctic  m.irmot  is  .in  easy-to- 
handle  .inimal,  ad.ipts  well  to  captivity,  is  .1  coloni.d  luberu.itor,  and 
modest  reproductive  success  can  be  expected  trom  ap  p  rop  ruitelv 
c.iged  animals. 

.'lonitoring  of  He.dth  Status  of  Captive  Rodents 

U.ireful  .ittention  was  given  to  the  treatment  of  injured  marmots, 
ground  liogs,  and  ground  squirrels.  Several  varditions  in  housing 
of  the  animals  resulted  in  more  individu.il  freedom  for  the  anim.ils 
but  resulted  in  more  intraspecific  fighting.  The  group  housing  of 


ground  hogs  and  marmots  was  reasonably  successful;  however,  in¬ 
jured  animals  required  prompt  attention.  All  animals  that  died  were 
examined  at  post-motrem.  The  most  common  cause  of  death  seemed 
to  be  due  to  septicemia  usually  resulting  from  sound  injury.  Other 
causes  of  death  included  pneumonia,  hemorrhage  due  to  cardiac  punc¬ 
ture  for  blood  sampling,  and  neoplasms. 

Other  Studies 

Post-mortem  examinations  were  conducted  on  J9  ringed  seals 
which  had  been  harvested  by  the  Alaska  Department  of  Fish  i  Game 
personnel.  Most  animals  were  normal  and,  in  conjunction  with  Dr. 
George  Migaki  at  the  Armed  Forces  Institute  of  Pathology,  a  histor¬ 
ical  study  set  was  prepared  from  normal  tissues.  Such  histologic.il 
slides  are  available  to  those  interested  in  the  normal  microscopic 
structure  of  this  animal.  Several  seals  evidenced  abnormal  conditions. 
These  included  an  animal  with  a  hypertrophic  kidney,  an  anim;il  with 
renal  hypoplasia,  and  a  seal  with  an  apparent  infarct  in  the  myocar¬ 
dium. 

During  the  spring  whaling  season  in  Barrow  (..May),  efforts 
were  made  to  examine  captured  bowhead  whales  and  collect  tissue 
samples  for  a  variety  of  examinations.  Three  whales  were  examined 
as  part  of  the  N.ARL  study  of  the  bowhead  whale  entitled,  "Project 
Whales",  which  is  funded  by  the  Bureau  of  Land  Management. 

The  research  of  Dr.  Gary  Laursen  entitled,  "Decomposition  tof 
Natural  Litter)  in  .Arctic  Tundra  Environments"  is  concerned  with 
evaluating  unit  weight  and  principal  component  loss  in  litter  of 
several  arctic  grass,  sedge,  and  perennial  species.  In  the  labora¬ 
tory,  analytical  data  are  obtained  which  can  be  used  to  predict, 
via  extr.ipolation  in  some  cases,  natur;il  biologic;il  degradation  quan¬ 
tity  and  quality  as  the  process  of  decomposition  is  affected  by  arctic 
and  cold-persistent  environmental  conditions,  the  presence  of  lignilytic 
and  cellulolytic  fungi,  time,  and  oil-induced  perturbations  on  the  de¬ 
composer  (fungal)  populations.  Litter  bags,  containing  approximately 
ten  grams  fresh  weight  of  three  principal  graminoid  species  were 
used.  They  consisted  of  standing  live  (first-year)  and  standing 
dead  (second-year)  plant  leaf  and  culm  parts.  Litter  bags  with  new 
and  old  litter  were  placed  on  the  11  plots  early  during  the  first 
field  season  (1975).  Samples  have  been  collected  at  one-,  two-, 
and  three-month  and  one-,  two-,  and  three-year  intervals  for  analy¬ 
sis.  .AH  litter  bags  placed  aboveground  have  been  analyzed  comple¬ 
tely  . 

The  second  phase  of  the  study  was  begun  during  the  summer 
of  1973  when  150  new  Utter  bags  containing  A rctop hila  fulva,  Garex 
aq  uatilis,  S .ilix  pulchra,  and  D  u p o n ti,i  fis h e rii  were  prepared  and 
put  into  the  field  at  A  cm  depths  on  15  plots.  Preparations  were 
made  to  determine,  by  quantitative  chemic;il  methods,  the  contents 
of  the  neutral  soluable  components,  acid  soluable  components,  cellu¬ 
lose,  hemi-cellulose ,  lignin,  and  silica.  The  first  set  of  bags  was 


retrii-vfii  lu  i\'r  i.‘ii/y '.natit' ,  tuu>;.il  biomass  aiui  U>;iuii~ 

coUuloso  doto  rnuiiatious .  Aiialvses  wiU  tako  sovoral  wooks  daring 
V  V -du. 

Klold  colU*ctni>;  trips  woro  mado  ui  and  about  tlif  barrow  an-a 
and  to  PrUtwoi'd  damp.  Dr.  Joo  Amrair.iti,  Drolossor  botanv,  .it 
tlie  I  nivorsity  ot  W  ashington ,  ’oiiu'd  t  lu-  tiold  partv.  Au>;ust  and 
Soptoraber  ot  provided  tbe  best  colloottn  i;  season  tor  tun,>;al 

truitiiiit  bodies  I  b  asidiom  y  oetos '  ever  expi-rienoed  duriiti;  .in  ei^;bt- 
vear  colleotln^;  pro>;ram. 

During  .1  J7-d.iv  period  prior  to  the  oolleettn^  season,  .U  M.iy  to 
Jd  .lune.  Dr.  L.iursen  tr.iveled  to  live  universities  and  tield  rese.iroh 
stations  in  Denm.irk,  Norw.iv,  Sweden,  a  lui  Kinland  where  he  met 
.ind  talked  with  .id  ministr.itors  ol  bot.inic.il  c.irdens  .ind  museums, 
dlrecti''r.s  ot  the  .Vbisko  .ind  kevo  sub.irctic  research  st.itions,  re¬ 
search  statt,  and  jir.idu.ue  students.  11  is  primarv  interest  w.is 
.Arctic  research  in  terrestri.il  .ind  b.'t.inic.il  sciences.  Future  direc¬ 
tion  and  the  coordin.ition  ot  intern.iti<.>n.il  coopt-r.ition  between  tield 
stations  w.is  .in  intejjr.il  p.irt  ot  the  discussions. 

Interest  w.is  mulu.illv  sh.ired  .is  to  the  desirabiUtv  ot  ^ener.i- 
tin  g  two  conterences  in  the  tuture.  The  tirst  Cv'ntt-rence  should  be 
conducted  with  directvirs  .iiui  re.st-.irch  coor din.itors  ot  Sc.indin.ivi.in 
research  t.icilities  with  emph.isis  on  Arctic  studies.  Interest  w.is 
shown  in  holding;  the  meetiii);  .it  the  N.AKl,  to  discuss  pl.ins  tor  in- 
ternation.il  coi'per.itivt-  rese.irch  progr.ims  .imony;  .ill  the  laboratories. 
Subsei)uent  meetiiifts  h.ive  been  su>;j;ested.  These  discussions  will 
provide  w.ivs  to  promi'te  essentuil  com  p.i  r.itiv  e  biolo>;ical  studies  be¬ 
tween  Arctic  circumpv'lar  sites.  The  exch.in.ce  ot  ide.is,  tec  h  ni.]  ues  . 
and  methous  will  .ilso  provide  valu.ible  lutorm.ition  tor  the  .Arctic 
scientitic  commuiutv  .ind  wUl  stimulate  intern.ition.il  cooper.ition  .  It 
IS  the  intention  th.it  this  proposed  iiu-etini;  will  .ils.'  provide  .in  ini- 
ti.il  tive-  to  ten-vear  Arctic  rese.irch  pi. in  tor  investii;.itin^  simil.ir 
extreme  environments  ot  the  Northern  hemisphere. 

■A  second  meetin>;  w.is  su.c.^ested  which  would  brill;;  to,<ether 
mvcoU\i;ists  into  the  First  In t«'r n.itii'ii.il  .bvmposium  on  Arctic  Mv- 
colokty.  This  conterence  would  result  in  .i  svmposium  .ind  volume 
p  11  b lie .1  til’ll  whicli  would  become  .i  v.iUi.ible  contribution  to  tuitherin.c 
the  understandin,i;  ot  .Arctic  mvcolo^y,  species  evolution,  r.idi.ition 
ot  tun;;i  iiitv’  tnndr.i  environments,  processt's  ot  di'com  p.'sition ,  and 
the  very  important  ecolo,i;tc.il  roles  pLived  bv  the  lun.ci  in  tuiidr.i  h.ib 
it.its. 

0  F.  r  A  A  K  0  1'  1 1’  M  A  M  M  A  1.  0  F.  \  F  h  0  d  k  A  M 

A  propos.il  entitled,  ".Arctic  M.imm.ilo^y:  biology,  M e c h .i n is m s 
ot  Adaptation,  I'.ire  .ind  M.iintenance  Tr.iiiun>;"  w.is  c  o  n  c  e  i  v  e  d  ,  p  r  e  - 
pared,  .ind  submitted  to  the  Dep.irtment  ot  1  .ibor  Al.isk.i  Fedor. ition 


o:  Nativt's,  liic.,  CEl’A  l’iO(;r.iDs  tor  a  ''pilot"  st  u  u  y -t  raiiiiii  ^  ooiitst-* 
tor  uativo  youths  at  tho  A  K  F .  The  propos.il  w.is  acceptea  aiid  tiiiuioa 
at  ;?  1 J  k  tor  the  oiie-ueok  courso.  Nativo  youu^  pooplo  participatoJ 
ill  tveid-rolatevi  auu  classroom  t-xperiencos  iFi^iuros  J  aiiii  J). 

Iiitroa  uctioii :  Flu*  hi^h  arctic  has  tow  ouuomlc  spocios  ot  m.in- 
mals  but  those  that  persist  as  terrestri.il  auh  marine.  Ve.ir-rouua 
resihents  are  important  to  the  once  subsLstence-domln.iti’U  lltestyle 
oi  native  Alaskan  Eskimos.  Kesearch  .it  the  Nav.il  .Arctic  tiese.irch 
Laboratory's  .Animal  kesearch  F.icillty  has  emphasized  studies  on 
most  arctic  species  ot  m.imm.ils,  both  terrestri.il  .uui  m.irine. 

Direction  ot  rese.irch  pertormed  .it  the  .A  K  F  has  been  In  exam- 
Inln};  m.imm.illan  behavior,  n.itur.il  hLstorv,  .id.iptive  mech.inisms,  .ind 
physioloj^y  ot  IJ  prlndi'.ii  terrestrial  species.  .Another  in-house  re¬ 
se.irch  project  at  the  N  .A  R  L ,  I’roject  Wh.iles,  is  enphaslcinf;  studies 
ot  marine  m.imm.ils,  particularly  endangered  species  ol  wh.iles. 

With  the  .A  R  F  .ind  other  in-house  rese.irch  projects  emph.isicing 
arctic  mamm.ili.in  biolo.cy  and  with  the  current  st.itt  .ind  resident 
in vestiftator  specialists,  it  becomes  opportune  to  develop  .i  training 
awareness  prOk;r.im  tor  n.itive  youth  whose  lives  In  the  p.ist  were  so 
aeulcated  to  utiH.’-iU);  these  .inim.iis  .is  tood  sources.  Rese.irch  pro- 
itr.ims  c.illed  tor  trained  technlc.il  help.  The  colony  ot  rese.irch  .ini¬ 
m.iis  .liso  neecs  daily  assistance  in  tlieir  c.ire,  teedini;,  and  m.iinten- 
ance.  It  is  consistent  with  the  philosophy  ot  compri-hensive  educa¬ 
tion  and  tr.iinin;;  to  develop  a  prop,r.im  th.it  will  provide  vouuc,  people 
with  v.ilu.ible  l.ihor.itorv  and  tield  experience  In  h.indlinp,  observing;, 
d.it.i  collecting,  d.ita  an.ilysls,  record  maintenance,  .ind  applving  sci- 
entltic  methods  in  turther  understanding  n.itlve  ra.imm.il  species. 

course  Description:  .A  six-day  ra.immalogy  course  at  the  N  .A  R 1. 

.A  R  F  conducted  by  the  NARL  with  assist.ince  from  ilubbs  Se.i  World 
Research  Institute,  San  Diego,  d.iluornia,  w.is  given  to  provide 
valuable  training  techniques,  aw.ireness,  and  in vestig.itlon  by  In¬ 
quiry  th.inds-on)  CO  eligible  d  F  F  .A  students,  Fhe  course  e ra p h.islced 
.Arctic  mammalogy  and  c.ipit.ilLied  on  readily  .iv.iiLible  resources 
and  resource  personnel.  biology  .ind  n.itur.il  history,  in  .iddition  to 
current  rese.irch  use,  care,  maintenance,  physiologv,  and  beh.ivior 
ot  seven  terrestri.il  .ind  tive  m.irine  m.imm.ils  w.is  ex.imined.  L.ib- 
or.itorv,  li'cture,  and  tield-rel.ited  experiences  .iLlowed  h.inds-on 
tr.ilning  .it  a  bon.i  tide  rese.irch  Libor. itory  .ind  two  tield  st.itlons, 
DrUtwov'd  .ind  Flaxm.in  IsLind.  lUassroom-lectu  re  experience  domin¬ 
ated  .itternoon  and  evening  hours  hours')  during  the  week-long 

p  rog  r.im  . 

S  yll.ib  us: 

1.  dl.issroom-Lecture  .i .  m .  to  1J:00  noon’)  Figure  J. 

U.iv  One  Introduction  to  mamni.ilogy  .ind  scientitlc  term- 

inolog  V  . 


1^' 


N  0  M  h  N  L  A  I'  K  V.  K  0  K.  K  U:  L'  K  i'.  S  A  N  I.’'  3 

:'0L-AFN  C  K  r  a  partu-vp.uus  in  Arctii:  M.i  a -.naln  >;  v 
cnnrso  in’la  at  tlio  N  A  K  L.  anrinv;  Soptoaber 
i’lcturoJ  train  L  to  R  l\ip  Row;  P  r .  Parv  I.  anrson 
t’l;  Mrs.  Mario  Morrison,  Poputv  Pirootor,  A  r  N  ,  In 
Shorvl  Siiva;  Mino  F. lavgaR;  Stovo  Poaittuk;  Mr. 
VLiaiair  Purovich.  Instraotv'r;  Flark  I -ino ;  Art 
i)  o  a  It  t  ii  k  .  b  v' 1 1  .■*  a  Row  :  ilso  n  F  k  .i  s  ;  1.  in  ol  .1 

Navakik;  Frank  kalunjta;  P  .i  n  Silov'k;  ana  Mr. 
i.'oorjto  Si>lbv,  AKF  bnporoisor. 

I' ho  aiassrooa  situation  -.itli  visitina  vtuost,  Mr. 

•iott  Fvoritt,  V  otorinarian  ,  at  tho  N  A  K  1, . 


Day  Two 


Arctic.  Terrestrial  Mammal  Biology. 


Day  Three  Uses  of  Terrestrial  Arctic  Mammals  in  scientific 
research . 

Day  Four  Application  of  research  knowledge  to  preserve 

natural  balance. 

Day  Five  Arctic  Marine  Mammal  Biology 

Day  Six  Human  Mammalogy  (PHS  visitation). 

II.  Laboratory  (1:00  p.m.  to  5:00  p.m.,  or  later)  Figure  3. 

Day  One  Detailed  tour  of  the  NARL/ARF. 

Day  Two  Handling,  care,  feeding,  and  maintenance  of 

terrestrial  research  animals. 

Day  Three  Flight  to  Driftwood  field  camp.  (Terrestrial 
mammal  field  research  site). 

Day  Four  Game  Management,  Enforcement  (Herb  Melchior). 

Day  Five  Flight  to  Flaxman  Island  field  camp.  (Marine 

mammal  field  research  site). 

Day  Six  Course  conlcuslon,  evaluation,  certification. 

III.  Selective  Reading  (evenings)  . 

Endangered  Species  Act. 

Treaty  of  Native  Utilization  of  Game  .Animals. 

State  of  Alaska  Hunting  Regulations. 

Species  Descriptions  (ARF  literature). 

The  course  was  very  successful.  We  are  now  preparing  an  FY-80 
four-meeting  (one  week  each)  proposal  to  develop  a  substantial  pro¬ 
gram  expanding  on  pilot  concepts. 

FIRST  INTERNATIONAL  SYMPOSIUM  ON  ARCTIC  MYCOLOGY 

A  proposal,  an  outgrowth  of  Dr.  Laursen's  fungal  decomposi¬ 
tion  work,  was  prepared  and  submitted  to  ONR  for  funding  review. 

The  concept  was  approved  and  funded  to  have  an  international  meet¬ 
ing,  "The  First  International  Symposium  on  Arctic  Mycology  (FISAM)" 
(Appendix  II)  . 


The  purpose  of  having  an  international  meeting  of  mycologists 
working  on  fungal  problems  in  high  latitude  and  altitude  tundras  at 
the  NAKL  is  to  ascertain  the  state  of  the  art,  to  report  on  it  so  that 
major  contributors  are  brought  to  a  current  level  of  understanding 
simultaneously,  and  to  develop  a  plan  of  direction  for  the  future  on 
a  united  front.  The  week-long  meeting  will  provide  for  the  presen¬ 
tation  of  formal  papers,  informal  interest  papers,  and  all  levels  of 
discussion  among  those  constituting  the  major  body  of  active  re¬ 
searchers  in  the  field  of  mycology  on  a  worldwide  basis  for  arctic 
and  .ilpine  tundra. 

The  theme  of  the  meeting  will  be  centered  on  broad  ecological 
concepts,  initially,  and  will  then  be  focused  on  habit— habitat  variations, 
circumpolar  distributions,  ta.xonomic  relationships,  function,  and  fi¬ 
nally,  speculation  and  prediction  on  speciation  and  adaptive  radia¬ 
tion  of  fungi  in  the  arctic,  subarctic,  and  alpine  zones.  The  basic 
investigations  in  ten  countries  will  be  reviewed.  Five  countries  have 
arctic  tundra  that  comprise  the  circumpolar  arena  and  highest  lati¬ 
tudes  where  investigations  have  been  made. 

Finally,  reports  on  physiological  research  will  be  made  with  par¬ 
ticular  reference  to  higher  plant  community  assemblages  and  associa¬ 
tions  . 


The  NARL  continues  to  be  a  dominant  research  and  logistic  sup¬ 
port  Laboratory  for  mycological  studies  in  tundra  environment.  From 
its  inception,  it  has  also  supported  many  foreign  programs.  The 
Library,  with  its  unique  collection  of  mycological  reports  and  papers 
on  various  aspects  of  Arctic  tundra  ecosystem  research,  also  supports 
many  requests  from  scientists  not  able  to  visit  the  Laboratory.  My- 
cological  research  topics  on  tundra  fungi  are  segregated  into  many 
specialized  topics.  They  include:  taxonomy;  the  ecological  signifi¬ 
cance  of  the  presence  and  abundance  of  fungi  in  tundra  soils;  the 
importance  of  the  biological  activity  demonstrated  by  fungi  in  de¬ 
composition  processes;  the  importance  of  fungi  in  nutrient  turnover 
in  otherwise  nutrient-poor  tundra  soils;  and  the  comparison  of  tun¬ 
dra  mycology  in  circumpolar  areas  around  the  world  (U.S.,  Canada, 
Greenland,  Norway,  Sweden,  Finland,  Russia). 

To  date,  no  formal  synthesis  of  the  wealth  of  this  available  in¬ 
formation  has  been  attempted  nor  have  there  been  attempts  to  bring 
mycologists  together  who  have  been  involved  in  mycological  research 
in  tundra  environments.  .Mycologists  from  around  the  world  are 
eager  to  share  information,  to  make  comparisons  between  tundra  sites, 
and  to  examine  critically  their  research  direction  for  future  programs. 

Valuable  information  on  Arctic  mycology,  worldwide,  will  be 
synthesized  for  the  first  time,  and  the  Naval  Arctic  Research  Lab¬ 
oratory  is  in  a  position  to  benefit  by  sponsoring  the  meeting.  For¬ 
eign  and  domestic  investigators  would  view  the  NARL's  continued 
potential,  as  lead  laboratory,  to  continue  work  in  the  U.S.  Arctic, 


to  briii^  pt  o>;tanis  tv)  the  N  A  K  L ,  aiui  to  develop  internatioiKiJ  ci)0|)er- 
ative  studies  and  exchan>;e  pro,i;rams.  I'he  results  of  the  meetinp, 
p r ese n tatlons  will  be  edited  and  printed  as  a  symposium  volume  hv 
Academic  I’ress. 


A  N  1 M  A  1.  C  A  RE  AN  U  M  A 1  N  T  E  N  A  N  C  K 

During  KY-7d,  a  total  of  lj,t)09  man-hours  (1701  man-davs)  were 
spent  in  providing  logistical  support  for  aU  AKK  research  projects 
(Table  J).  Almost  halt,  817  man-days,  were  spent  in  maintaining 
and  caring  tor  the  animals.  The  N  A  K 1.  and  ARK  statfs  usliered  shb 
visitors  as  VIP  or  regular  tour  participants  (on  odd-numbered  .S.it- 
urdays)  through  the  tacilities  during  KY-7'J  for  an  all-time  record. 

Kood  costs  tor  the  approximate  IbO  animals  totaled  1,031  for 
the  year.  .1  per-.numal  .uid  per-species  d.iily  per  diem  cost  for 
teeding  h.is  been  developed  tl'able  s)  and  .ul  justed  to  cover  .ill 
costs  ot  tood  and  shipping.  No  labor  is  included  in  the  calcuLition. 
Costs  per  food-item  type  (Table  51  has  .ilso  been  developed  for  cost 
.iccounting  purposes.  The  number  of  anim.ils  tlie  ARK  m.iintains 
throughout  most  ot  the  year  is  given  in  Table  D .  Tot.il  costs  to  the 
Navy  base  contract  for  oper.iting  the  AKK  during  KY-7^  c.ime  to 
approximately  $ltiO,JJ8.  This  provided  s.il.iries,  fringe  benefits, 
travel,  materials  .ind  supplies,  tlights,  freight,  all  Wv)rk  Orders, 
tood  and  shipping  costs,  miscelliineous  costs,  commitment  and  encum¬ 
bered  .idjustments  for  the  entire  operation.  Project  Whales,  bioplivs- 
ics  ot  Cold  Adaptation  and  AccIimatLiation ,  and  tlie  CKTA  grants 
provided  .i  substanti.il  reimbursement  sum  to  otfset  the  (UnO.JR  costs 
to  the  Navy. 

Animal  Deaths:  During  the  year,  8^)  animals  were  lost  from  the 
facility  as  permitted  (Appendix  111)  and  inventoried  (Appendix  IV  I. 

Si.x  ot  tliose  anim.ils  (fiixesl  .ictu.illy  tunneled  out  of  their  run  .ind 
escaped.  Twenty-live  ground  sviuirrels  were  shipped  out  in  support 
ot  Dr.  .)ohn  b.iust's  continuing  rese.irch .  Kitty-two  .inimals  .ictuallv 
died,  but  most  ot  tlu'se  (C8)  were  lemmings  th.it  could  not  adpist  to 
toods  we  had  been  teeding  tor  ye.irs  and  expiisure  due  tv)  lu)lding  in 
temporary  v^uarters.  Seven  ground  hogs,  three  m.irmots,  and  sever.il 
sv|uirrels  died  or  were  euthanized  lor  various  re.isv'iis  but  mv'stlv  died 
.IS  .1  result  v)t  heart  punctures  m.ide  vluring  experiments  Dr.  Albv’tt 
w.is  c  v)n  vi  uctin  g .  .Age  w.is  suspected  in  the  c.ise  v)t  .ill  three  ermine 
de.it hs . 


The  months  vit  M.iy,  .July,  August,  .ind  September  were  the 
months  during  wliich  most  anim.ils  died.  Kor  tlie  six  wolves  th.it 
died,  April  and  M.iy  were  liardest  hit.  The  following  wolves  died: 


1  .  N.imo: 
1)  ate : 


Mix 

15  April  I07h 


Sex:  Male 

.Age:  U)  ye.irs. 


Cause  ot  Death; 


Name:  Kimote 

Date:  C3  April  19 

Cause  of  Death; 


Name:  Roqy 

Date:  29  April  197 

Cause  of  Death: 


Name:  Charlie 

Date:  9  May  1979 

Cause  of  Death; 


Carotid  aneurysm,  during  blood  sam¬ 
pling  (blood  was  taken  from  leg  not 
neck  area).  Natural  Causes;  The 
animal  was  in  the  squeeze  cage,  blood 
was  being  drawn,  the  animal  passed 
out  and  died  in  a  matter  of  seconds. 
Necropsy  was  performed  shortly  there¬ 
after  and  cause  of  death  determined. 


Sex;  Female 

Age:  4  years,  11  months 

Euthanasia.  Severe  wounds  caused  by 
fighting.  "Kim",  during  aggressive  be¬ 
havior  within  lier  cage,  forced  a  paw 
through  .1  small  space  and  was  pulled  in 
by  four  two-year-olds.  The  leg  was 
mauled,  and  wounds  were  also  received 
about  the  ears,  face,  and  toes  of  other 
feet.  The  wounds  were  too  extensive 
for  repair.  One  leg  needed  to  be  ampu¬ 
tated.  It  was  decided  to  put  the  animal 
to  sleep.  Tlie  hole  was  blocked,  and 
the  two-year-olds  were  moved  to  a  more 
isolated  cage. 

Sex:  Male 

9  Age:  10  months 

Euthanasia.  Severe  wound  to  mouth, 
the  tongue  was  torn  from  the  mouth. 

The  animal  wa.s  found  after  large  amounts 
of  blood  were  found  in  the  snow.  This 
was  the  second  wolf  pup  to  suffer  such 
an  Injury.  The  first,  in  September  1973. 
caused  by  another  adult  wolf  (Uncle  Creg 
or  June).  It  is  believed  the  .inimal  was 
being  submissive  or  tricked  into  licking 
the  expanded  metal  cage  w.ill.  The  an¬ 
imal  was  put  to  sleep  that  s.ir  o  d.jy. 

Sex:  Male 

Age:  11  months 

Euthanasia.  Severe  wound  to  the  movith. 
The  tongue  was  torn  out,  apparently 
the  same  day  "Roqy"  was  injured;  how¬ 
ever,  when  examined,  looked  healthv. 
Charlie  w.as  brought  in  for  routine 
monthly  weight  (5/9/79)  and  was  noted 


to  be  drooling  and  the  weight  was  four- 
and-onc-holf  pounds  off  the  last  re¬ 
corded  weight.  When  examined  closer, 
it  was  found  that  the  tongue  was  miss¬ 
ing.  It  is  believed  that  this  happened 
on  April  29,  1979,  but  was  not  spotted 
due  to  the  other  injury.  The  question 
was  raised  that  this  litter  of  wolf  pups 
was  not  not  "right".  Three  oi  four 
pups  had  suffered  exactly  the  same 
injury  caused  by  diffe rent  groups  of 
animals.  The  injuries  would  almost 
be  impossible  to  prevent  short  of  com¬ 
pletely  isolating  the  pups  from  other 
adult  animals — a  nonnorraal  situation. 


Name:  Frosty  Sex:  .Male 

Date:  21  May  1979  Age:  10  years 

Cause  of  Death:  Euthanasia.  Natural  causes,  a  large 

tumor  inducing  severe  pain.  The 
tumor  was  noted  when  the  anira;il  was 
seen  not  to  be  behaving  normally. 
Records  indicate  a  small  lump  noted 
one-and-a-half  years  ago.  An  attempt 
was  made  to  hold  off  euthanasia  until 
the  arrival  of  Dr,  George  Migaki, 
pathologist.  The  animal's  condition 
worsened,  and  it  was  decided  not 
to  wait.  Tissues  were  sent  in  for 
complete  histological  study. 


b . 


Name:  Mr.  Brown 

Date:  19  September  1979 


Sex:  Male 

Age:  10  years 


Cause  of  Death: 


Tumor  in  abdomen  ruptured.  Was 
found  dead. 


A  NARL/ARF  wolf  colony  genealogy  has  been  prepared  (Figure  4), 
and  the  wolf  age  distribution  of  extant  members  plotted  (Figure  5)  for 
the  record  and  shows  six  Utters  to  have  been  successfully  bred  and 
raised  at  the  ARF  since  I9b5. 


FACILITY  STAFF,  IMPROVEMENTS  AND  ADMINISTRATION 

The  permanent  staff  of  six  at  the  ARF  included  the  Supervisor, 
two  caretakers,  a  Technician,  a  Research  Aide,  and  the  Resident 
Veterinarian  (Figure  b).  Among  the  staff,  relatively  little  turnover 
(J3  percent)  was  experienced  during  FY-79  (Table  7).  The  staff 
supported  four  full-time  researchers,  the  Visiting  Scientist,  the 
two  Postdoctoral  Research  fellows,  and  Resident  V  eterinarUin .  It 


Fable  J. 


FY-79  Work  Uistrlbutlon  tor  the  Animal  Research  Kacilitv 


PROJECT 

.Man 

Animal  Tech. 

-hours  Worked 
Tech/  .-iide 

S  u  p  V  . 

Total 

Animal  Care 

b,0o7. 75 

J7.5 

4d9.5 

0.534.75 

Office  Admin. 

4 

b91.5 

1,53d. 5 

d,dd8. 

Office  Maine. 

0 

7  9^ 

3.5 

877.5 

I’hUo 

171.0 

1,018. d5 

d3 

l,dld.d5 

Albert 

IJo 

d88 

0 

‘4*14 

C  hap  pell 

0 

0-4 

0 

0*4 

Foil  man  n 

oU 

3.75 

0 

03.75 

7  70dbN/Crizcly 

0 

id 

0 

3d 

R  Li  -5  79/W  hales 

0 

87.5 

3o 

ldj.5 

C  E  T  A 

lid. 5 

-4 

31 

U7.5 

Pet  Care  Clinic 

0 

3.3 

0 

3.5 

Lau  rsen 

0 

Id.O 

0 

Id.O 

Leave  /  Holiday 

38-4.5 

3dl 

1,553.5 

LWOP 

did 

0 

5d 

20*4 

Tours 

0 

0 

bo .  5 

00 . 5 

r  ot.ils 

7 . 0 1 1 .  d  5 

3.-4dd.5 

d,  575.0 

813.008. 75 

T  a  b  le  4  .  .i  n  i  m  al 

Research  F.icili 

ly  Feeding 

Costs  for  FY-79 

N  u  m  be  r 

D.iily  Cost 

Annu.il  Cost 

Total  Cost 

.A nimal  Type 

v'f  Anim.Gs 

Per  Animal 

Per  .Animal 

Per  Species 

Polar  Bear 

1 

$10.85 

$3,0-48.00 

$3 , o48 . 00 

Wolf 

dl 

1.3d 

-t  1  7 .  oO 

8 , 7o^ . 00 

W  olverine 

3 

l.o5 

35-4.-40 

l.Ooi.dO 

F  ox 

l3 

.55 

185. dS 

d, 779. 10 

Marmot 

-t  d 

.31 

104.1b 

4,374. 7d 

Ground  Hog 

dO 

.31 

104.  1  0 

d.083.d0 

Ground  .Squirrel 

d5 

.31 

10-4.  lo 

d.oO-4 .00 

W  easel 

> 

.09 

30. d4 

oO.-tS 

L  e  m  m  in  g 

18 

.13 

•43.08 

7Sb.d-4 

t)  w  1 

1 

.  Id 

-40.3d 

•40.3d 

Total 

U8 

$do,d08.9o 

4 

t 


Table  5.  Animal  Research  Facllltv  Food  Costs  for  KY-79 


N  o .  S  p  e  cie  s 
Eating 


Fish 

Feline  Diet 
Chicken  Heads 
Chicken  Necks 
Rat  Chow 
A  p  pies 
V  itamiacin 
C  arrots 

Cabbage 

Tot.il 


’rice  Per 

P  0  u  n  d 

T  otal 

Wt.  (lbs) 

.05 

10,000 

.58 

10,080 

.  u 

14,000 

.  U 

8,000 

.11 

5,810 

.15 

1,000 

1.88 

100 

.11 

l,o00 

.51/ doz. 

780/d( 

.15 

l,b00 

o7, 700 

Total  Cost 
F  e  r  Annum 

$  0, 300. 00 
5,S4o.aO 
J, JoO.OO 
1,110.00 
l.OSl .10 
910.00 
.00 
54o . 00 

.  4 1 J .  -40 

190.00 

$11,010.90 


T  a  b  le  o , 


aals  Maintained  at  tlie  Animal  Research  Facility  FY-79 


S  pedes 


1979 

Number 


Ac  q  uisitions 


Losses 


C  urrent 
T  otal 


Polar  Bear 
W  oLf 

Wolverines 
Red  Fox 
t  r  m  in  e 
Marmots 
Ground  Hogs 
Brown  Lemmings 
Snowy  Owl 
Arctic  Ground 
S  q  uirrel 
W  olverine 
Arctic  Fox 

Total 


15  Animals  were  shipped  to  Dr.  Baust 
0  Foxes  escaped  from  the  fox  run 


Figure  5  NAkl.  Wolf  Colony  Age  and  lieaiti  iJlst  r  ibut  Ions 
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Table  7.  Start  Changes  at  tlie  Animal  Researcli  Facility 


Position 

Individual 

Date  of 

A  r rival 

Date  of 
UeiKirture 

Facility  Sup  visor 

George  M.  Selby 

J/la/78 

Still  employed 

Lab.  Technician 

Debby  Fitzpatrick 

J/o/78 

5/J1/79 

Research  Aide 

Barbara  Jackson 
Becky  Cay 

5  /•'■»/  7  3 

0/ 10/79 

5/18/79 

S  till  e  m  p  lo  y  e  d 

Chief  Anim.d 

C  aretake  r 

Dan  Coffey 

Connie  Carter 

5/1/7^ 

8/8/79 

//17/79 

Still  employed 

.Animal  Caret.iker 

Mary  Meninger 

7  / 1  a  /  7  8 

8/21/79 

Summer  Intern 

Connie  Carter 

0/10/79 

8/7/79 

c  t  r  A 

Steve  Oomittuk 
Michael  Elavgak 

8/15/79 

0/0/79 

Still  employed 
Still  employed 

V  eterinarian 

L.  Michael  Philo, 

V  .  M  .  D  . 

Les  D  alton  .  D  .  V  .  M  . 

7/1/75 

9/:9/79 

9/28/79 

.■j 


was  assvstovi  by  throo  Department  or  l.abor  Alaska  Federation  ot 
Native  tCKI'A)  youths  and  one  North  Slope  Horout;h  School  Dustrtet 
Work  Study  student.  Duriiii;  the  year,  a  total  ot  dv,  dork  Orders 
were  submitted  by  the  statt;  -.1  to  11'  1’  and  3j  to  I'  ot  A  t.icilities. 
Sixty -three  were  com  pleted  ,  IS  weri>  canceled,  -*  resubmitted,  a  re- 
c  y  cle d  ,  .1  n  u  s  are  s till  pending;, 

.Main  tasks  completed  during  Fi— /d  were  the  itilidor  hookup  to 
buildings  jbO  and  awS;  new  skids  under  outdoor  wolverine  and  tox 
cages;  completion  ot  the  observation  tower;  inst.ilLitiou  ot  the  auxil- 
uiry  generator;  general  cleaning  by  moving  buildings,  barns;  and 
gener.d  disposal  ot  material  and  equipment  through  the  excess  prii- 
gram. 


The  .Animal  kesearcli  F.icilitv  comprises  several  buildings  ilS.OUO 
square  teetl  situ.ited  on  a  3.  Id-acre  tl.db  iial  site.  There  are  7d 
exterior  cages  tor  h.ousing  all  Lirge  animal  species.  Most  rodents 
and  .ind  other  m.imm.iis  .ind  birds  are  housed  inside.  A  stair  ot  six. 
and  up  to  1-,  including  a  lull- time  resident  v  etc  rinaruin ,  raaint.iin 
the  racility  .ind  its  iJ  species.  buUuings  within  the  faciiitv  consist 
ot  two  enclosed  high-rise  observation  units  that  overlook  tox  and 
w olt  runs,  nine  builuings  dedic.ited  to  indoor  .inim.il  enclosures,  .in 
aviary,  an  ambient  temperature  l.iboratory,  .ind  rive  large  treecers 
tor  .inia.ii  tood  stor.ige.  1  he  .A  K  t  .ilso  contains  .i  toon  prep.ir.ition 
'xitchen,  a  c.ige- washing  t.icilitv  ,  a  ciitiic.il  Lib,  .i  tre.itaent  room,  .i 
recovery  room,  tour  ottice  .ind  lab  spaces  tor  stair  and  visiting  sci¬ 
entists,  .1  surgery  suite,  raet.ibolic  and  telemetrv  laboratories ,  .ind 
.1  tully  equipped  X-ray  Room.  Ample  labor. itory  and  ottice  space  is 
avaiLible  tor  resident  and  visiting  scientists.  The  t.icility  also  pro¬ 
vides  veterinary  service  to  racility  .ini.m.iis  .is  well  as  to  the  native 
c  o  m  m  u  n  it  y  . 

The  A  R  F  complex  ot  buildings  ^Figure  ' 't  is  divided  into  tour 
sections  .iccording  to  the  division  ot  labor.  They  are  the  .building 
JoU  complex  (.Figure  S3,  wtiicli  houses  laboratories,  otrices,  surgerv, 
clinic,  treatment  and  X-ray  room,  the  Isol.ition  dorner.  the  Huilding 
saS  ^Figure  d3  where  small  and,  or  speci.iliced  c.ige  t.icilities  (.polar 
be.ir3  ,ire  m. lint. lined  with  c.iret.iker's  ottice,  kitchen,  c.ige  sterilic.i  — 
tuMi.  and  work  shop  rooms,  and  the  outdoor  cage  t.icilities  tor  wolves, 
wolverines,  and  toxes. 
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Naval  Arctic  Research  Laboratory 
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ATTACUMluN’T  Nl'MBKK  IJ 

t'Roci;DUKi;s  of  Tin-:  naki-  animai.  k!':m:akoii  t’Aoii.rrv 

1.0.0  Facilities:  The  present  iaeilitii's  >.■'1  the  NAK'l,  Animal 

Research  Facility  lARF)  inclvule  the  fellowina: 

1.1.0  Bnileiiiui  i-lR  -  .Small  Ileus  me  ind  FeeO.  PreiJaiat  u’^n . 

This  buiUlina  complex  consist.s  of  10  i(V?m:;  ami  Vv-iuk  aie.is 
joined  toaether  by  a  comiiKUi  li.illway.  I'luM  e  i;;  a  teed  pi  I'p- 
aration  room,  a  caae  washina  taeility,  a  work  shop,  a  dry 
tooii  storaae  buildina,  oil' ice  and  .st  oraae  am'as.  I'here  ,ire 
six  animal  housina  rooms ,  I'Xv'liKiina  I'^utside  bi'.ir  heur-ina 
c.iqes,  which  are  connected,  to  F'uild.  ina  l-lt'.  ’.’he  build,  i  mi  is 
connected  to  the  NARL  utiliiior  for  runninii  w.iti'i  .  i'eili't 
tacilities  .ire  .iv.iil.ible.  lAieh  room  is  tully  peiv'ereii  and  ha 
temperature  control  c.ipabilitv. 

1.2.0  Buildina  ahO  -  Anim.il  Facility  Adm  i  n  i  s  t  r  a  1 1  on 

and  Research.  This  buildina  consists  et  two  qui''nset  huts 
joined  by  a  connectina  h.illw.iy  with  a  m'wer  wimi  .ittaclu'd  to 
one  end  of  a  quonset  unit.  ihie  vpionsel  is  diridcvi  into  two 
rooms  which  serves  .is  metobolism  and  t('lenetry  1  .ibera  t  or  i  I's- . 
The  other  quonset  serves  .is  the  mam  ei  :  ice;  suraiuy  prep- 
.ir.ition  aia'a;  suraery  suite;  and  animal  suraical  prepaiaticn 
.irea.  The  new  wina  li.is  nine  roc'ms .  dcntaincd.  within  are 
x-ray  facilities;  a  clinical  laboratory;  an  examination  ami 
tre.itment  room;  a  recoi'cry  room;  a  st.^iaae  am;  suf'plv  area 
for  suraical  supplies  .ind  drmis;  and  t.hi a'c  otlice  laboiatoiy 
.ireas.  In  addition,  fhr're  is  one  thiee-rcom  ottice  labora¬ 
tory  suite  (Atco  trailerl  with  sleepimi  tacilities.  I'Uil.iin 


t 
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350,  like  Buildino  -l-JO,  is  alsc.-'  t(Hj  to  tho  NA!\L  ntili- 

(ior  for  runninq  water.  Toilet  faeilities  are  als(3  available. 
1.3.0  '•lisce  1  ianeous  Waniaans  and  .Omall  HuiKiinas  -  A 

number  of  .small  buildinqs  and  (one  trailer  are  .isseeiati'd 
ith  the  Animal  Research  Facility  aiwl  .ire  utili-:ed  lor  waia-*- 
housinq,  beddinq,  storinq  equipment  and.  supplies,  .ind  speci.il 
research  pur’poses,  i.e.,  telemetry  monitorina  .ind  beh.ivior 
observation  stations.  Six  w.ilk-in  ref r iqerators  .ir(->  providi'd 
for  the  storaue  of  food. 

1.4.0  Ca(ies . 

1.4.1  The  caqes  provi(.led  for  small  rO(.len('.s  (lemminas, 

voles  and  mice!  arc  rack-mounted  metal  c.iues  nuMsurinu  either 

IS  X  35  X  15  cm  or  4  1  x  25  x  15  cm.  WtMsels  aia'  (Mued  in 

expanded  metal  c.iqes  measurinq  122  x  5  1  x  5  1  cm. 

1.4.2  Medium  to  I,arqe-S i ced  Mamnuils  -  Tlie  c.iqes  ptx'vi.ied 
for  ground  squirrels,  m.irmots  and  u reundh(.i>is  .ire  st.iiiilcss 
steel  professional  rabbit  hutches.  Those  fi^i-  foxes,  wo  I  is'ii  nes , 
and  wolves  .ire  sled-mounted,  exp.ind('d  mel.il  c.iues  nucisurinu 

(j  X  12  m  for  \((olves,  3 .  h  x  2.4  m  Lor  wolw'rines,  and  1.2  x 
2.4  m  for  foxes.  .Ml  caue.s  for  larue  m.imm.i  1  s  ,ire  iMid  il  i(.ui('d 
with  exp.inded  met.il  w.ills  into  h.ilv'es  c'r  (]u.idr.int  s ,  .ind 
interconnected  with  sliditnj  doms.  'I'lu'  c.iues  .iiu'  m.iint  lined 
out-of-doors  in  accord. ince  with  AAAI.Al'  .uu'red  i  t  .i t  L('(n  st  ,in- 
dards  and  the  research  philosophy  of  tin'  .ARl'. 

1.4.3  Be.irs  .ire  houS(?d  in  c.iqes  i.'C'nst  ruct  t'd.  (d  R  cm 

pipe  .ind  measurinu  R  x  4  m.  F.-u'  s.iltdy  purp('.ses,  !  Inuu'  ca.ics 
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are  contained  in  sled-mounted  houses  which  are  heated,  if 
needed,  and  lighted.  Inside  bear  cages  are  connected  to 
outside  cages  measuring  6  x  12  m.  They  are  also  constructed 
of  pipe  and  divided  into  four  quadrants. 

1.4.4  Large  Birds  -  Birds  are  housed  by  species  in  an 

aviary  consisting  of  two  partially  walled,  gravel- floored 
rooms  measuring  14  x  8  m.  The  top  1  m  of  three  of  the  walls 
are  screen-covered.  An  observation  platform  in  a  lieated 
building  attached  to  one  of  these  rooms  is  equipped  with 
one-way  glass. 

1.5.0  Special  Equipment  -  In  addition  to  tlie  equipment 

and  supplies  maintained  in  the  main  laboratory  for  the  use 
of  all  research  scientists,  a  number  of  items  of  equipment 
normally  associated  with  animal  experimentation  are  maintained 
at  the  ARE.  These  include  a  variety  of  surgical  instruments, 
anesthesia  equipment,  special  cages,  (including  metabolic, 
transfer,  capture,  and  holding  cages)  and  equipment  associated 
with  food  preparations  and  handling.  A  variety  of  metabolic 
equipment  is  also  available,  includina  a  larae  open- flow 

'I  -y 

chamber  capable  of  measurinu  0“  consumption  and  CO"  production 
in  animals  rangina  in  sice  from  lemmings  to  wolves  in  chamber 
temperatures  ranging  from  +50'^  to  -30^  C. 

2.0.0  Res pons ibilities  The  Director,  Naval  Arctic  Research 


Laboratory,  is  responsible  for  all  MARL  Animal  Research  Facility 
operations,  and  has  established  the  following  areas  of  responsi¬ 
bility  and  control; 
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2.1.0  Assistant  Diroctov  for  Soienco  is  rosponsiblo 

for  the  recoitmendino  of  procedures  and  policies  pertaininu 
to  the  Animal  Facility  aiul  its  overall  operations  and 
maintenance.  The  Assistant  Director  for  Science  reports 
to  the  Director,  NAKL. 

2.2.0  Science  Coordinator  -  L'nder  the  .Assistant  Director 

for  Science,  the  Science  Coordinator  is  responsible  tor  flic 
coordination  of  the  scientific  activities  .it  the  N.Ald.. 

These  responsibilities  include  promuluation  of  policies 
and  procedures,  and  coordination  of  scientists'  needs  witli 
Animal  Facility  capabilities. 

2.3.0  Animal  iJese.ircli  F.iciiity  Super\’isor  -  T!ie  primary 

responsibility  of  this  position  is  t*.'*  manaue  tlie  N.ARL  AKF 
and  to  assist  in  the  supervision  of  personnel  in  support 
of  research  prourams  under  t.he  iiener.il  supervis  ivy'll  of  the 
.Assistant  Director  for  Science.  The  individ.ual  lioldinu 
this  position  works  closely  with  resid.ent  and  non-resident 
scientists  providina  .uh’ice  .ind  sujiport  necess.iry  .-‘or 
research  prelects. 

2.4.0  .Animal  Caretakers  -  Individuals  lioKlinvi  these 

positions  .ire  responsible  for  the  day-tv->-day  oper.it  ion  .ind 
maintenance  of  the  animal  housina,  c.ire,  maintenance  .in.i 
traininq.  The  primary  responsibility  of  this  position  will 
be  the  care  of  the  animals  comprisiiM  the  colony.  In  .iddition, 
under  the  supervision  of  the  .Animal  Kese.irch  Facility  Super¬ 
visor,  these  people  will  .is.sisl  scientists  in  the  conduct  of 
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their  research,  particularly  in  the  areas  o£  pre-experi- 
mental  cotiditioninq  and  preparation,  and  post-experimental 
care . 

2.5.0  Research  Aide  -  The  individual  holding  tliis  position 

is  primarily  responsible  in  assisting  the  Animal  Research 
Facility  Supervisor  in  performing  routine  Animal  Facility 
operational  duties,  \,-hich  would  include  clerical,  secretarial, 
and  janitorial  responsibilities.  The  position  would  supervise 
the  Animal  Facility  stockroom  and  maintain  scientific  equip¬ 
ment  in  operating  condition.  It  would  assist  iii  reseai'ch 
conducted  by  the  Animal  Facility  Sup^ervisor,  the  Resident 
Veterinarian,  and  Visiting  Scientists. 

2.6.0  Laboratory  Technician  -  This  position  is  filled 

when  the  research  workload  calls  for  clinical  laboratory 
work.  The  Laboratory  Technician  assists  the  veterinarian; 
conducts  serum  chemistry  and  hematology  work;  maintains 
daily  data  collection  and  charts  for  research  proiects  and 
animals.  This  position  also  cares  for,  maintains,  orders 
and  operates  laboratory  equipment,  selected  suruical  equip¬ 
ment,  and  selected  x-ray  equipment.  The  Teclinician  also 
vissists  the  Animal  Facility  Fup'ervisor  v\/ith  in-house  research 
and  routine  procedures. 

2 .  .  0  Resident  Veterinarian  -  This  p'osition  is  filled  by 

a  military  veterinarian  assigned  by  the  V.  F.  Army.  The 
primary  responsibility  of  this  position  is  to  provide  veter¬ 
inarian  services  to  the  Animal  Facility  and  the  N’ARL  as  a 
whole,  including  treatment  of  animal  iniury  and  sickness, 
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zoonotic  monitoring,  and  conducting  programs  of  animal  inocu¬ 
lation  and  other  preventative  medicine  programs.  The  Resident 
Veterinarian  will  perform  all  major  surgery  on  Facility  animals 
and  oversee  minor  surgery  practices.  The  Resident  Veterinar¬ 
ian  has  the  professional  responsibility  of  insuring  that  all 
pertinent  animal  welfare  regulations  and  practices  are  ad¬ 
hered  to  by  scientist  and  staff  at  NARL.  The  Resident  Vet¬ 
erinarian  is  also  expected  to  conduct  independent  research, 
as  time  permits.  Perhaps  the  most  important  responsibility 
of  this  position  is  to  advise  the  ARF  Supervisor,  the  Science 
Coordinator,  the  Assistant  Director  for  Science,  and  the  Directo 
on  new  Federal  and  State  animal  welfare  regulations,  on  methods 
of  improving  the  Animal  Facility's  capability,  on  methods  of 
maintaining  animals,  and  on  policies,  procedures  and  drugs. 

3.0.0  Research  Procedures : 

3.1.0  All  persons  wishing  to  utilize  the  facilities  of 

the  NARL  must  receive  authorization  to  do  so  from  the  Office 
of  Naval  Research  via  the  CO,  NARL,  as  far  in  advance  of 
arrival  as  possible.  In  addition,  use  of  the  NARL  Animal 
Research  Facility  or  animals  must  be  cleared  with  the 
Assistant  Director  for  Science,  the  Resident  Veterinarian, 
and  the  Animal  Research  Facility  Supervisor  (i.e.,  the 
Animal  Utilization  Committee).  Notification  of  intent 
to  utilize  these  facilities  should  be  received  by  the  Assist¬ 
ant  Director  for  Science  prior  to  the  proposed  starting  date. 
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The  investigator  must  include  an  estimate  of  animal,  drug, 
and  instrument  or  other  equipment  requirements,  as  well  as 
an  outline  of  the  proposed  experiment.  All  plans  for  anesthe¬ 
sia,  drug  administration,  surgery,  and  research  procedures 
must  also  be  approved  by  the  Resident  Veterinarian. 

3.2.0  Prior  to  implementation,  all  experimental  procedures 

and  protocols  involving  use  of  NARL  animals  will  be  reviewed 
by  an  Animal  Utilization  Committee,  comprised  of  the  Assistant 
Director  for  Science,  the  Resident  Veterinarian,  and  the  ARF 
Supervisor.  This  Committee's  concerns  will  be  to  determine 
that  a)  the  use  of  intended  species  will  give  desired  results, 
b)  proper  drugs  are  to  be  used,  c)  the  procedures  are  feasible 
and  d)  requirements  are  within  the  capabilities  of  the  Animal 
Facility  to  provide. 

3.3.0  Since  some  of  the  facilities  of  the  Animal  Facility 

are  limited,  a  certain  amount  of  coordination  between  scien¬ 
tific  investigations  will  be  necessary.  Coordination  will 
be  particularly  necessary  for  species  utilization,  but  will 
also  include  use  of  equipment,  supplies,  and  laboratory  spaces. 
The  criteria  used  in  assigning  utilization  priorities  will  be 
the  date  a  notification  of  intent  to  use  was  received  by  NARL. 
Whenever  possible,  time  sharing  schedules  for  use  of  limited 
facilities  will  be  designed  by  the  research  scientists  in 
question  and  the  Animal  Utilization  Committee. 

3.4.0  Anesthesia  and  other  drug  use  procedures.  The  NARL 

ARF  will  maintain  a  stock  of  anesthesia  agents  and  drugs. 
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All  anesthetics,  tranquilizers,  and  other  drugs  will  be 
administered  or  supervised  by  the  Resident  Veterinarian  or, 
in  his  absence,  the  ARF  Supervisor.  Only  under  exceptional 
conditions  will  recommended  persons  other  than  Animal  Facility 
staff  be  permitted  to  administer  druqs.  For  those  experiments 
requiring  the  use  of  animals  under  anesthesia  or  tranquilizers, 
the  Principal  Investigator  must  notify  the  .ARF  Supervisor  or 
Resident  Veterinarian  at  least  24  hours  in  advance  of  need. 
Normally,  .Animal  Facility  personnel  will  isolate  animals 
from  cage  mates  and  food  for  approximately  24  hours  prior  to 
administration  of  drugs.  .Animal  Facility  personnel  will 
capture  the  animal,  administer  tranquilizers  as  prescribed 
by  the  Resident  Veterinarian,  and  deliver  the  anesthesized 
animal  to  the  laboratory  at  the  time  specified  by  the  Prin¬ 
cipal  Investigator  and  the  Animal  Facility  Supervisor. 

•Animal  Facility  personnel  will  be  present  throughout  the 
period  when  the  animal  is  under  anesthesia  to  attend  to  the 
needs  of  the  animal,  and  shall  take  charge  of  the  animal  for 
recovery  procedures  at  the  termination  of  the  experiment. 
Recovery  procedures  include  keeping  the  animal  in  a  recovery 
cage  in  the  recovery  room  under  controlled  temperatures  until 
the  animal  is  fully  ambulatory.  During  this  period,  the  anizvtl 
will  be  observed  periodically  if  recovery  appears  to  be  goinu 
well,  or  continuously  if  any  abnormal  symptoms  are  observed. 

V.’hen  fully  ambulatory,  the  animal  will  be  returned  to  his  cavie 
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but  will  continue  to  be  isolated  from  cage  mates  for  at  least 
24  hours.  Exceptions  to  the  above  procedures  will  be  at  the 
discretion  of  the  .Anim.al  Utilization  Committee. 

3.5.0  Surgical  procedures  -  The  Resident  Veterinarian 

will  conduct  or  supervise  all  surgery  done  on  animals.  The 
Principal  Investiuator  of  the  project  will  be  expected  to 
assist  the  Veterinarian  in  the  conduct  of  the  surgery  to  the 
limit  of  his  professional  competence,  and  will  be  expected  to 
operate  and  monitor  all  data  acquisition  equipment  associated 
with  the  surgery,  or  provide  technicians  to  serve  these  func¬ 
tions  unless  use  of  NARL  technioians  in  these  functions  has 
been  authorized  in  advance  by  the  Resident  Veterinarian.  All 
surgery  will  be  conducted  in  the  NARL  surgery  suite  with  the 
following  exceptions:  small  mammals  and  birds,  i.e.,  lemmincs 
and  passerine  birds  can  be  operated  on  in  regular  laborator ies , 
and  large  mammals,  i.e.,  bears  and  car ibou  reindeer ,  will  have 
to  be  operated  on  in  their  cages.  Under  these  conditions, 
extreme  care  will  be  taken  to  create  adequate  sterile  areas 
for  the  surgery. 

3.6.0  Use  of  NARL  Technicians  -  The  NARL  has  staff  positions 

for  scientific  technicians  whose  functions  are  to  collect  data 
for  scientific  projects.  Scientists  utilizing  the  ARF  can 
request  their  assistance  if  required.  It  is  the  responsibility 
of  the  Principal  Investigator  to  train  the  assigned  techniciar.s 
in  the  methods  he  wishes  to  be  used  in  the  conduct  of  the  ex- 
Requests  for  technician's  time  will  be  coordinated 
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by  the  Science  Coordinator  or  the  Assistant  Director  for  Science. 
J.7.0  Necropsy  -  A  complete  necropsy  v;ill  be  performed 

on  every  medium  and  large  sized  animal  that  dies  for  unknown 
reasons  as  soon  after  death  as  practical.  Necropsy  .may  be 
performed  on  all  dead  species.  If  an  animal  has  died  due  to 
some  experimental  procedure,  the  Principal  Investigator  will 
be  e.xpected  to  be  present  during  the  necropsy,  and  to  assist 
in  its  conduct,  if  at  all  possible. 

3.3.0  Cleaning  Up  -  Persons  using  ARF  facilities  will  be 

responsible  for  helping  to  clean  up.  This  includes  placing 
dirty  laundry  in  cold  water  to  soak  overnight,  returning  equip¬ 
ment  to  proper  storage  areas,  and  putting  away,  cleaning,  and 
drying  instruments  on  the  day  of  use  to  prevent  rusting,  etc. 
3.9.0  .Record  Keeping  Responsibilities  of  Principal  Invest¬ 

igator  -  Each  procedure  performed  on  a  NARL  anim.al  must  be 
included  in  that  animal's  records.  It  is  the  responsibility 
of  the  Principal  Investigator  to  see  that  the  Animal  Research 
Facility  Supervisor  receives  the  proper  information  and  prop¬ 
erly  filled  out  forms.  Forms  (see  below'  will  be  provided  by 
the  .ARF  Supervisor. 

4.0.0  Touring :  Since  the  .Animal  Facility  is  the  pursuit  of 

scientific  research,  touring  of  the  colony  will  be  minimized.  The 
procedures  of  touring  the  animal  colony  are  specifically  described 
in  a  memo  "Touring  the  .M.ARL  Facility,"  dated  11  January  lO'S. 
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5.0.0  Misce I lanoous  Procedu res  : 

5.1.0  There  will  be  no  sinokincj,  eatinu,  or  J.rinkinu  at 

any  time  in  the  surgery,  recovery,  or  preparation  areas  of 
Building  350,  or  in  the  animal  food  preparation  room,  animal 
rooms  or  cage  washing  areas  of  Building  443. 

5.2.0  Investigators  should  consult  the  .ARF  Supervisor 

for  emergency  power  failure  procedures. 

5.3.0  All  personnel  performing  work  in  t.he  Animal  Facility 

must  become  familiar  with  the  fire  alarm  system  and  with  the 
location  and  type  of  fire  e.xtinguishers ,  exits,  and  special¬ 
ized  equipment  on-hand. 

5.4.0  All  persons  working  witii  the  NARL  animals  should 

have  an  annual  physical  examination  and  tetanus  boosters.  A 
pre-e.xposure  rabies  imjaunization  is  recomn'ended .  Boosters 
are  suggested  quarterly. 

5.5.0  All  bites  and  scratches  to  personnel  from  any  of 

the  animals  will  be  reported  to  the  ARF  Supervisor,  who  will 
report  them  to  the  Assistant  Director  for  Science,  and  to 
a  physician  for  treatment  if  required. 

6.0.0  Maintenance  Procedures:  The  following  are  routine  pro¬ 

cedures  of  maintenance  for  the  research  animals.  (See  Appendix 
III,  FY  73  .Annual  ARF  Report.)  Certain  research  protocols  may 
require  modification  of  some  of  these  procedures.  Exceptions 
must  be  authorized  by  the  Animal  Utilization  Committee. 

6.1.0  Feeding  -  See  Caretaker's  Manual  on  Maintenance, 

Feeding,  and  Caro  for  N.ARL  ARF  Animals. 
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6.1.1  Small  Mamjnals  -  Small  herbivores,  such  as  lemmings, 
voles,  and  mice,  will  be  provided  fresh  vegetables  --  m.ainly 
carrots  --  daily,  e.xcept  Sunday.  In  addition,  each  animal 
will  be  provided  Purina  .Rat  Chow  pellets,  ad  1  ib .  Water  will 
also  be  provided  a^  lib ,  and  changed  daily.  Small  carnivores 
will  be  given  equal  portions  of  fish  and  fresh  m.eat  daily, 
e.xcept  Sundays,  and  occasionally  live  white  mice. 

6.1.2  Large  Terrestrial  Mammals  and  Birds  -  Wolverine,  and 
all  large  predator  and  scavenger  birds  will  be  provided  portions 
of  Zupreem,  Chicken  Mix  and  white  fish,  as  required  for  each 
animal  species.  Wolves  and  foxes  are  provided  portions  of 
Chicken  Mi.x,  and  Zupreem,  as  required  for  each  species  of  a.nimal. 
Foxes  are  provided  two  pounds  each  of  white  fish  each  week,  in 
addition  to  Zupreem  and  Chicken  Mix.  Polar  bears  are  provided 
ca.  20  lbs.  of  seal  carcass  or  fish  per  day. 

6.2.0  Cage  Cleaning  and  Maintenance  -  Will  be  the  respon¬ 

sibility  of  t.he  a.nimal  caretakers  as  directed. 

6.2.1  Sm.all  Mamjnals  -  The  cages  for  lemmings  and  weasels 
are  cleaned  three  times  a  week.  This  includes  replacement 
of  waste  material  absorbent  and  bedding.  Uneaten  fresh  food 
13  re.moved  from  the  cages  daily,  e.xcept  Sunday.  Cages  are 
scrubbed  and  sanitized  once  every  two  weeks  or  as  needed, 
whichever  is  shorter. 

6.2.2  Large  Terrestrial  Mammals  and  Birds  -  During  the 
summer  months  when  ambient  temperatures  are  above  freezing. 
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waste  materials  are  removed  i  I'om  tlie  caiies  honsina  larae 
mammals  and  birds  eittier  three  times  a  week  or  tiaily,  depend¬ 
ing  on  the  si;:e  of  the  animal,  the  amount  of  waste  material 
(feces  and  food)  protiucei-i,  and  the  number  of  animals  in  the 
cages.  During  these  periods  when  temperatures  are  below 
freezing,  when  waste  materials  are  solidly  frozen  and  mixed 
with  snow,  cages  an.'?  cleat^ed  whenev^ei'  needed  or  once  a  month. 
Cleaning  consists  oi’  ta'inovinu  >1 1 1  snow  from  tlie  cages  exce[3t 
for  fresli  stK's'  provi^ioii  as  a  source  of  'drinking"  water. 

Fresh  hay  for  shelter  houses  is  replact.xi  at  eacli  cleaning. 

The  aviary  is  cleaned  in  all  seasons  wlien  necessary.  The 
Animal  Facility  Supervisor  is  responsible  for  making  the 
decisions  concernirM  cage  cleaning  scheilules. 
b.2.3  Marine  Mammals  -  The  polar  bear  cages  are  cleaned 

at  least  weekly,  or  more  frequently  it  needeii.  During  winter 
months  when  temperatures  are  below  free.-.ing,  cleaning  in¬ 
cludes  removal  of  waste  material,  uneaten  food,  and  changing 
the  cage  hay.  During  the  warm  months,  in  .iddition  to  the 
above,  the  cage  floors  and  bars  aie  scrubbed  on  a  weekly 
basis.  Water  in  the  tanks  is  filtered  continuously  atui 
changed  when  needed, 
t) .  1 . 0  Facility  Inspections: 

u.1.1  Daily  -  The  Animal  isese.irch  Facility  Supi.''rvmsor  is 

expected  to  conduct  an  inspection  of  the  lacilities  of  tlu' 
facilities  on  e.ich  work  ilay .  F.ach  animal  in  the  colony  is 

■gi 


Contract  MOOO 14-77-C-0003 
Attachment  Number  12 

observed  and  its  condition  and  state  of  health  are  noted. 

Any  occurrences  of  injury  or  sickness  are  reported  to  the 
Resident  Veterinarian.  All  cages  should  have  some  (but  not 
excessive  amounts)  of  uneaten  food  just  prior  to  feeding. 

Water  in  all  cages  should  also  be  adequate  at  all  times. 

During  the  inspection,  cleanliness  of  cages  and  the  grounds 
surrounding  the  cages  will  also  be  observed  and  substandard 
conditions  brought  to  the  attention  of  the  Animal  Facility 
Caretakers  for  correction.  The  ARF  Supervisor  will  also  con¬ 
duct  a  lock  inspection  to  check  that  all  cages  are  locked 
just  prior  to  quitting  time. 

6.3.2  Irregular  inspections  will  be  conducted  periodically 

by  the  Assistant  Director  for  Science,  the  Science  Coordinator, 
and/or  the  Resident  Veterinarian.  Observations  during  in¬ 
spections  will  be  similar  to  those  discussed  in  Daily  Inspec¬ 
tions.  Any  discrepancies  observed  will  be  reported  to  the 
ARF  Supervisor. 

6.4.0  Seasonal  Maintenance  Projects: 

6.4.1  Snow  Removal  From  Cages  and  Grounds  -  During  win¬ 

ter,  removal  of  snow  as  soon  after  storms  as  possible  is 
required.  NARL  staff  members,  especially  heavy  equipment 
operators  and  laborers,  are  used  to  assist  Animal  Facility 
personnel  in  these  endeavors.  Snow  depths  in  all  cages, 
other  than  Arctic  fox,  are  not  allowed  to  exceed  an  average 
depth  of  0.5  meters  throughout  the  cage.  Greater  snow  depths 
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are  allowed  in  fox  cages  because  of  these  animals'  ability  to 
dig  extensive  dens. 

6.4.2  Canvas  Cov'ering  On  Cages  -  Outside  cages  are  covered 
with  canvas  during  winter  months  to  control  the  accumulation 
of  snow  in  the  cages.  Canvas  is  placed  on  cages  immediately 
after  freeze-up  in  the  fall  and  is  removed  in  the  spring  as 
soon  as  thaw  begins.  Timing  is  critical.  It  has  been  fo>ind 
that  leaving  a  six- inch  gap  between  the  top  and  bottom  canvas 
panels  allows  some  snov>^  to  enter  cages  but  within  tolerable 
limits . 

6.4.3  Movement  of  Cages  -  Oucside  cages  for  wolverine,  and 
some  fox  are  constructed  so  that  waste  material  falls  from 
the  cage  into  the  natural  gravel  pads  beneath  the  cages.  Tt 
is  necessary  to  move  the  cages  two  or  three  times  during  the 
summer  months  and  remove  contaminated  gravel  and  replace  it 
with  fresh  gravel.  Normally,  this  procedure  is  done  as  soon 
after  thaw  as  possible,  again  in  late  July  early  August,  and 
just  prior  to  freeze-up.  Cages  are  moved  more  often  if  re¬ 
quired.  Every  few  years,  cages  are  relocated  within  the  ani¬ 
mal  colony  area  to  facilitate  area  cleanliness. 

6.5.0  Irregular  Maintenance  Projects: 

6.5.1  Cage  Repair  -  At  any  time  that  damage  to  a  cage  is 

observed  during  a  daily  inspection,  repairs  are  initiated. 
Animals  are  isolated  from  the  damaged  area  or  are  moved  to 
another  cage.  The  ARF  Supervisor  initiates  a  Work  Order  and 
requests  the  services  of  qualified  personnel  to  correct  the 


51 


Contract  N09014-'^7-C-0003 
Attachment  t'iumber  12 

damage . 

6.5.2  Building  and  Cage  Painting  -  The  0  &  ’1  Contractor 
is  responsible  for  painting  all  buildings  at  the  NARL.  All 
buildings  are  painted  once  every  three  years,  inside  and  out. 

The  bars  of  bear  cages  are  painted  at  least  that  often,  or  more 
frequently  if  required.  Paint  is  not  required  on  any  of  the 
other  cages. 

6.5.3  Major  Improvement  Projects  -  A  number  of  ma;jor  improve¬ 
ments  have  been  implemented  in  the  Animal  Facility,  and  similar 
projects  are  anticipated.  It  is  one  of  the  primary  responsi¬ 
bilities  of  the  Animal  L'tilization  Committee  to  initiate  these 
suggestions,  however,  ideas  are  solicited  from  all  persons 
associated  with  the  NARL  or  the  Animal  Facility,  especially 

from  the  research  scientists  utilicina  the  Facility.  Once  an 
improvement  project  has  been  accepted  as  a  desirable  improve¬ 
ment  by  the  Animal  Utilization  Committee,  it  is  the  responsi¬ 
bility  of  the  Assistant  Director  for  Science  to  seek  the 
necessary  funds  from  the  Office  of  Naval  Research,  or  other 
funding  agencies.  Once  funding  has  been  secured.  Work  Orders 
are  prepared  by  the  ARF  Supervisor  for  project  implementation. 
6.6.0  Acquisition  of  Mew  Animals  -  Principal  In\’es tiaators 

will  consult  with  the  Animal  Utilization  Committee  if  it  be¬ 
comes  evident  that  a  particular  research  regimen  requires 
animals  not  then  maintained  by  the  Animal  Facility.  If  it 
can  be  shown  by  the  Principal  Investigator  that  no  satisfactory 
alternative  data  acquisition  method  exists,  the  Committee  can 
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request  authorization  to  acquire  more  animals  from  the  Director. 
The  methods  of  acquisition  shall  include:  a)  initiation  of 
a  breeding  program  utilizing  resident  animals,  b)  utilization 
of  Barrow  area  native  trappers  for  a  fee  to  secure  animals,  c) 
sending  the  Principal  Investigator  and/or  NARL  staff  members 
into  the  field  on  trapping  expeditions,  or  d)  other  such  ap¬ 
propriate  methods. 

6.7.0  Supply  and  Equipment  Procurement  -  Authorized  projects 

utilizing  the  Animal  Facility  will  be  able  to  use  the  supplies 
and  equipment  maintained  by  the  NARL  in  the  Main  Laboratory. 
Requests  for  such  materials  are  submitted  to  the  Stockroom  Man¬ 
ager.  Those  projects  requiring  special  or  extensive  quantities 
of  equipment  or  supplies  must  submit  their  requests  to  the 
Assistant  Director  for  Science  at  least  three  months  in  advance 
of  intended  use,  or  bring  their  own.  Those  projects  authorized 
to  utilize  the  NARL  facilities  on  a  reimbursable  basis  will  be 
required  to  pay  for  such  orders.  All  equipment  and  supplies 
by  the  Laboratory  are  the  property  of  the  (J.  S.  Navy  and  are 
kept  on  the  University  of  Alaska  Inventory. 

6.8.0  Work  Order  Initiation  -  An  investigator  requiring 

the  use  of  any  NARL  personnel,  including  Animal  Facility  staff, 
support  shops,  or  technician  assistance,  submits  a  request  for 
services  to  the  Animal  Facility  Supervisor  or  Science  Coordina¬ 
tor  or  Assistant  Director  for  Science.  The  Science  Technicians 
and  Research  Aides  provide  investigators  with  assistance  in  data 
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collection  and  preliminary  analysis.  The  Project  Support 
Shop  is  a  wood  and  metal  shop  that  can  fabricate  such  items 
as  marking  stakes,  packing  boxes,  field  wanigans,  variable 
speed  wind  tunnels,  and  the  like.  The  Field  Project  Support 
Services  provide  investigators  with  laborers,  vehicle  drivers, 
and  field  guides. 

6.9.0  Purchase  Order  Initiation  -  Those  projects  requiring 

supplies  and  equipment  not  in  stock  at  the  NARL  can  request 
the  Laboratory  to  make  purchases  for  them.  Reimbursable  pro¬ 
jects  will  be  expected  to  pay  for  these  purchases.  Nonreimburs¬ 
able  project  requests  will  be  authorized  if  funds  are  available. 
For  all  items  that  cannot  be  purchased  locally,  at  least  three 
months  lead  time  should  be  allowed  for  the  order  to  be  processed 
and  delivered  to  the  Laboratory. 

6.10.0  Disposal  of  Animals  From  the  Facility  -  As  a  general 
rule,  t.he  Facility  will  not  support  any  animal  for  which  there 
are  no  research  requirements.  Individuals  will  be  eliminated 
from  the  colony  if  research  interest  in  that  species  declines 
due  to  the  termination  of  a  project.  The  species  can  easily  be 
replaced  should  interest  redevelop.  The  Animal  Utilization 
Committee  will  pick  one  of  the  following  procedures  with  which 
to  dispose  of  animals. 

6.10.1  Release  -  The  most  preferred  method  of  disposal  will 
be  to  release  the  animal,  either  close  to  the  area  from  which 
it  was  procured,  or  in  optimal  habitat.  Decision  to  release 
will  be  based  on  the  animal's  chances  of  survival  if  released. 
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Alternate  methods  of  disposal  will  be  used  if  it  is  felt  that 
the  animal  in  question  is  too  old  or  too  inexperienced  (i.e., 
was  born  in  the  colony)  to  be  released,  or  if  conditions  in  the 
environment  do  not  warrant  release  (i.e.,  the  habitat  is  already 
overpopulated  with  that  species) . 

6.10.2  Transfer  -  If  the  animal  cannot  be  released,  the  next 
most  preferred  method  of  disposal  will  be  to  transfer  the  animal 
to  another  institution,  such  as  a  zoo  or  another  research  lab¬ 
oratory.  Any  institution  wishing  to  receive  animals  from  the 
NARL  must  be  able  to  document  that  their  facilities  for  holding 
and  caring  for  the  animal  are  adequate. 

6.10.3  Termination  -  Those  animals  that  cannot  be  released 
of  transferred  will  be  terminated.  If  it  becomes  necessary  to 
terminate,  the  most  humane  method  possible  will  be  used  under 
the  direction  of  the  Resident  Veterinarian .  Prior  to  termin¬ 
ation,  the  Animal  Utilization  Committee  will  attempt  to  locate 
a  project  requiring  terminal  animals. 

7.0.0  Records :  The  following  records  are  maintained  by  the  Animal 

Facility: 

7.1.0  Records  submitted  by  Investigators. 

7.1.1  Proposed  Experimental  Work  Involving  Animals  -  This 

form  is  sent  to  each  investigator  as  soon  as  the  NARL  becomes 
aware  that  a  project  intends  to  utilize  the  facilities  of  the 
Animal  Facility.  The  investigator  records  enough  pertinent 
information  on  this  form  so  that  the  Animal  Facility  Supervisor 
can  plan  for  the  investigation  and  integrate  the  study  with 


55 


Contract  N00014-77-C-0003 
Attachment  Number  12 


other  animal  colony  activities  and  studies.  The  major  informa¬ 
tion  requested  includes  anticipated  surgery  and  postoperative 
care,  species  and  numbers  of  animals  required,  maintenance 
equipment  required,  special  diets  or  treatment,  and  any  other 
special  instructions. 

7.1.2  Daily  Experimental  Agenda  -  This  form  is  to  be  sub¬ 
mitted  to  the  Animal  Facility  Supervisor  the  day  before  an 
e.xperiment  involving  an  animal  of  the  colony  is  to  occur.  Its 
purpose  is  to  alert  the  Animal  Facility  staff  of  intended  animal 
use.  Information  indicated  on  the  form  includes  the  date  of 
use,  time  when  animals  are  expected  in  the  Laboratory,  times 
when  drugs  should  be  given  and  approximate  time  when  post¬ 
use  treatment  should  begin.  A  separate  agenda  should  be  pre¬ 
pared  for  each  animal  to  be  used. 

7.1.3  Animal  Facility  Usage  Report  -  Information  for  this 
form  is  gathered  during  an  experiment,  and  records  of  the 
procedures  used  on  an  animal,  i.e.,  drug  dosages,  time  of 
experimental  applications,  etc.,  and  the  animal's  reaction 

to  those  procedures. 

7.1.4  Drug  Usage  Report  -  This  form  chronicles  the  exper¬ 

imental  administration  of  all  drugs  on  animals  at  the  Facility 
Drugs  administered  for  routine  anesthesia  or  sickness  or 
injury  treatment  are  not  included.  The  form  indicates  the  date, 
time  of  administration,  name  of  drug,  concentration  and  dosage, 
intended  effect,  and  a  chronology  of  effects  until  full  recovery. 
7.2.0  Daily  Records  -  The  following  records  are  kept  by 
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the  Animal  Facility  staff: 

7.2.1  Daily  Log  -  This  form  is  essentially  a  check  sheet 
the  function  of  which  is  to  insure  that  essential  maintenance 
functions  are  performed.  As  each  species  is  fed  and  watered, 
the  species  is  checked  off  on  the  form.  Other  chores,  i.e., 
cage  cleaning,  floor  sweeping,  and  lock  checks  are  also  in¬ 
dicated.  General  health  of  animals,  animal  usage  by  invest¬ 
igators,  and  other  observations  are  also  recorded. 

7.2.2  Daily  Diet  Record  -  This  form  is  used  to  record 
the  daily  amounts  of  food  given  to  each  animal  or  communal 
cage,  and  is  kept  on  all  species,  except  microtine  rodents  and 
mice.  The  number  of  animals  in  the  cage,  the  amount  of  food 
left  in  the  cage  prior  to  feeding,  the  amount  provided  and 
the  type  of  food  are  indicated, 

7.2.3  Daily  Staff  Timesheet  -  This  form  is  maintained  by 
the  Animal  Facility  Supervisor.  The  number  of  hours  each 
staff  member  works  each  day  is  recorded.  At  the  end  of  the 
week,  each  staff  member  signs  the  sheet,  and  it  is  turned 

in  to  the  Payroll  Department  for  processing. 

7.3.0  Records  Kept  on  Individual  Animals: 

7.3.1  Chronological  Record  -  This  is  the  main  record  kept 

on  each  individual  animal.  On  this  form,  all  procedures  done 
on,  activities  occurring  to,  and  observations  made  on  each 
animal  are  recorded.  Experimental  participation,  reproductive 
activity,  body  weights,  food  consumption  (if  observed),  injury. 
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sickness,  and  anecdotal  observations  are  included  in  chronolog-  , 

j 

ical  order.  ‘ 

7.3.2  Body  Weight  Records  -  'Whenever  body  weights  are  taken,  | 

I 

they  are  noted  on  this  special  form,  in  addition  to  the  chrono-  i 

logical  record,  since  body  weight  and  particularly  sudden  changes  i 

in  body  weight  are  an  indication  of  state  of  health. 

7.3.3  Reproductive  History  -  This  information  is  also  taken 

from  the  Chronological  Record.  All  births,  matings,  litter  ' 

sizes,  and  similar  data  are  recorded. 

7.3.4  Necropsy  Report  -  This  form  is  prepared  on  each  animal  I 

(except  rodents)  that  dies  in  the  colony  by  the  Resident  Vet¬ 
erinarian  and  the  responsible  investigator,  if  any.  Both  an 

internal  and  an  external  e.xamination  are  performed,  tissues 
are  cultured,  if  required,  and  complete  diagnosis  is  conducted. 

7.3.5  Injury  and  Sickness  Tratment  Log  -  This  form  details 
the  treatment  afforded  all  sick  or  injured  animals.  The  nature 
of  the  sickness  or  injury,  type,  dosage  and  scheduling  of  all 
drugs  administered,  diet  provided,  and  special  caging  required 
are  indicated. 

7.4.0  Miscellaneous  Forms:  Fish  and  Other  Meat  Shipments  -  v 

>1 

This  form  records  the  purchase  of  fish  and  other  meat  from  local 
sources.  It  shows  the  kind  and  amount  of  purchase,  and  the 
person  providing.  The  form  serves  an  an  inventory  control 

form.  j 
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ANIMAL  COLONY  POPULATION 


The  population  of  the  animal  colony  varies  throughout  the 
year,  depending  upon  research  needs.  Generally,  however, 
the  species  pupulations  fall  within  the  ranges  given  below: 


Large  Animal  Species 
Wolves 
Arctic  Fox 
Wolverines 
Polar  Bear 


Population 

19-25 

5-10 

3 

1-2 


Bird  Species 

Arctic  Snowy  Owl  2 

Arctic  Raven  5-7 


Small  Animal  Species 


Lemmings  and  Vole 

20-80 

Ground  Squirrel 

10-20 

Weasels 

2-10 

White  Mice 

30-50 

Rabbits 

10 

Marmots 

5-20 

Seals 

0-5 
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Principal  Investigator;  Dr.  Gary  A.  Laursen 

SSe  531-38-8205 

Assistant  Director  for  Science 

Total  Cost:  $33,560 

Duration:  FY-80 

Date  of  Proposal:  TBA 


SCHEDULE  OF  EVENTS 


FT-79  June  Informal  discussions  with  European  mycologists 

on  potential  for  First  International  Symposium 
Arctic  Mycology  (FIS  AM) 

duly  Letters  of  Intent  to  notify  potential  contributors 

Academic  Press  approach  for  volume  publication 

August  Identify  funding  source  (See  proposed  Budget) 
Proposal  Completion 

September  Secure  funding  for  FY-SO 

FY-80  October  Letters  of  invitation  to  contributors  on  purpose 

and  intent  of  Symposium 

November  Produce  final  participant  list 
Call  for  Papers 

December  Establish  final  Meeting  Agenda 

January  Initiate  Travel  Arrangements 
Request  Abstracts 

March  Assemble  Abstracts 

May  Complete  Meeting  plans 

Mail  Abstract  Compendium  to  all  Participants 

duly  Assemble  papers  for  Symposium  Handout 

August  Meeting 

September  Complete  Editorial  Review 
FY-81  October  Send  Copy  to  Publisher 


November/December  Publication  Distri.b ution 
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rOR  yCIKNTIFIC,  EDUCATIONAL,  OR  PROPAGATIVE  PURPOSES,  as  described  below. 

d  ">.-:-.rMarv  2.  1979 _  Expires  Dticember  31.  1979 _ 

t  No.  _ 7d-79 _  Authorizing  Pr.  u.irv  A.  I..^ursen.  Asst.  Director  for  Selene 


Naval 


Barrow  Alas! 


Represent  inn 


lo  .onduci  the  tollowing  described  activities,  SUBJECT  TO  THE  CONDITIONS,  EXCEPTIONS, 

AND  RESTRICTIONS  EXPRESSED  HEREON  AND  ON  THE  REVERSE  SIDE  HEREOF,  In  accordance  with 
the  "Flah  and  Came  Code  of  Alaska"  (Chapter  94,  SLA  1959): 

Authority  is  granted  to  take,  possess,  hold  alive  and  e.xport  arctic  mammals 
(l.e.,  tundra  voles,  lemmings,  arctic  ground  squirrels,  arctic  foxes  and  * 

■narmots)  in  numbers  not  to  exceed  those  necess.ary  to  conduct  research  programs 
supported  by  the  NARL.  Authority  is  further  granted  to  maintain  populations  of 
arctic  wolves,  15  arctic  red  foxes,  4  wolverines,  and  1  polar  bear. 

Cent . 

-,r.-  PEREGRINE  FALCON,  ALEUTIAN  CANADA  GOOSF,  EAGLE!'  Ch'  THEIR  El 'C 

VHIS  l  ERMir  Ml'ST  8E  CARRIED  BT  THE  PERMITTEE  WHEN  OPERATING  THEREUNDER  and  be  exhibited 
to  any  i"  rson  authorized  to  enforce  state  or  federal  laws  who  requests  to  see  It.  This 
permit  Is  uont rans f e rab le ,  and  will  be  revoked,  or  renewal  denied  by  the  Commissioner 
f  and  (Lime  if  the  permittee  violates  any  of  Its  conditions,  exceptions  or  restric- 

■lons.  rede  1  egat  Ion  ;.f  authority  raav  be  allowed  under  this  permit. 

A  JCTAIciP  RT.PORT.  including  numbers,  species,  dates,  and  disposition  of  each  specimen; 
fie  dates  and  places  collected,  their  sex,  age  and  breeding  condition,  lengths  and 
weights  ol  fish,  and  weights  of  birds  and  mammals  SHALL  BE  SUBMITTED  WITH  RETURN  OF  THIS 
PERMIT  WITHIN  10  DAYS  AFTER  ITS  EXPIRATION  DATE.  Permits  will  not  be  renewed  until  such 
report  iiai  been  received  by  the  Commissioner. 

ALASKA  DEPARTMENT  OF  FISH  AND  GAME 


0  Ronald  0.  Skoog _ 

Commissioner  or  Authorized  Rcpressntatlve 
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li’.dtT  no  c  ircuniritances  aro  any  aJtiitional  !'is  iMmo  animals  to  bo  ac.jiiired  or 
•.ransterred  uitliouc  first  obtaining  an  amended  porriit  frm:'.  tlie  innartment  of 
Fish  and  ilaine. 

\utliority  ma-  be  delegated  by  permittee  to  individuals  under  his  supervision, 
ouoii  delegation  must  be  in  writing  with  a  copy  to  this  office  prior  to  beginning 
collecting  activities. 
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STATE  DF  ALASKA 

ALASKA  DEPARTMENT  OF  FISH  AND  GAME 

JUNCAU,  ALASKA 

PERMIT 


to 
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FOR  SCIENTIFIC,  EDUCATIONAL,  OR  PROPAGATIVE  PURPOSES,  as  described  below. 


Issued  Mirch  12,  1979 _  Expires  nor.f.mh^^.r  11^  19  LQ - 

Permit  No.  79-150 _ Authorlting  Dr.  Gary  Iwiur.qp.n.  rHr.pr.tii.r  fiir  ..Sf  i  f  nn 

of  Naval  .Arctic  Research  Laboratory.  Barrow.  .Alaska _ 9972.1 _ _ _ _ 


Represent  Ing  S;une 


lo  conduct  the  following  described  activities,  SUBJECT  TO  THE  CONDITIONS.  EXCEPTIONS. 
and  RESTRICTIONS  EXPRESSED  HEREON  AND  ON  THE  REVERSE  SIDE  HEREOF,  in  accordance  with 
the  "Flah  and  Game  Code  of  Alaska"  (Chapter  94,  SLA  1959); 

Authority  is  granted  for  the  following  activities: 

1.  Possess  and  hold  alive  five  (5)  Snowy  Owls  for  research. 

2.  Collect  not  more  than  two  (2)  specimens  of  Che  various  species  of  migratory 
birds  occurring  in  the  Barrow  area. 

3.  Salvage  dead  migratory  birds  for  research  purposes. 


Fede 


leral  permit  PRT  2-24  AK  must  be  In  possession.  ,r. 

•KRMIT  IX.;E;;  not  allow  FEREGRINE  falcon,  ALEirriAN  CANADA  GOOSE,  EAoLES  iR  THF..R 


THIS  I’ERMIT  MUST  BE  CARRIED  BY  THE  PERMITTEE  WHEN  OPERATING  THEREUNDER  and  be  exhibited 
to  .iny  person  authorlted  to  enforce  state  or  federal  laws  who  requests  to  see  it.  This 
permit  Is  nontranaf erable,  and  will  be  revoked,  or  renewal  denied  by  the  Commissioner 
of  Fish  and  Game  if  the  pcnalccee  violates  any  of  Its  conditions,  exceptions  or  restric¬ 
tions.  No  redelegation  of  authority  may  be  allowed  under  this  permit. 

A  DETAILED  REPORT,  including  numbers,  species,  dates,  and  disposition  of  each  speclinmn; 
the  dates  and  places  collected,  their  sex,  age  and  breeding  condition,  lengths  and 
weights  ot  fish,  and  weights  of  birds  and  mammals  SHALL  BE  SUBMITTED  WITH  RETURN  OF  THIS 
PERMIT  WITHIN  10  DAYS  AFTER  ITS  EXPIRATION  DATE.  Permits  will  not  be  renewed  until  such 
report  has  been  received  by  the  Commissioner. 
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Naval  Arctic  Research  Laboratory 
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fisc-il  vPHf  (Mrt«.»>rr  1.  to  Scplomhcr  10)  lo  ihc  VcicrinAnati 
(■h;iriir  for  ihp  Stale  where  the  research  facility  hea«l<piarlcrt 


Animal  Research  Facility 


Barrow,  Alaska  99723 
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WCPOMT  OP  ANIMAUS  USFO  IN  ACTUAL  UCSEAHCI*.  Tl 
rvnuirrv  appropri.ili*  vise  of  ancsthciics.  .iiuli’.i-tics.  Hnd  lr.in«|ii(1 
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